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CHAPTER I 
Introduction 
.Antechinus stuartii Macleay is a member of a genus of marsupials 
widely distributed throughout Australia and New Guinea. In Australia at 
least nine species of Antechinus are recognised at the present time and 
they are found in a variety of habitats ranging from desert to rain 
forest. Members of the genus are commonly referred to as marsupial mice 
but this name seems inappropriate as, in appearance, they more closely 
resemble shrews than rodents, They are small, terrestrial or scansorial, 
predominantly nocturnal, flesh and insect eating animals. The males are 
characteristically larger than the females. They are very active animals, 
capable of rapid movement when catching live insect food or when 
disturbed. They are easily frightened, especially by sudden movements 
within sight. When handled they attempt to bite and struggle to escape. 
In captivity they slowly, but never completely, lose their nervousness 
and must always be handled with care to prevent them from escaping. While 
they never become really tame their agility, their curiosity and their 
suspicious temperament make them extremely engaging animals to observe. 
Although the genus Antechinus was first described in 1841, and 
the various species have since been found to be widely distributed in 
Australia, very little was known of them as living animals before Marlow's 
(1961) study of reproduction in!· stuartii*. Not only has this genus 
been neglected, but the entire family, the Dasyuridae, has received very 
* 
The animal referred to in this paper was named !_. flavipes but was in 
fact!· stuartii (Marlow, personal communication). 

2 
little s one other s 
investigated in any detail. Iii.mi ted information on the season, 
gestation od number of young per litter duration of lactation and 
age at which maturity is reached is available for a number of other 
s and this information is summarised in 'l'able 1, together with that 
for and 12· From the data on time of and 
birth it appears that the dae with the exception of.:=====~ 
~------~' have 
each year® For the 
one bre season over a few months 
ori of es bree takes in the 
winter months. The short season together with the long od 
of lactation suggest that one litter can be reared each year and 
s which have been well studied (e,g 0 and 12· 
this has been found to be so. er' s observations on season of 
suggested that thi 
species had either a very long 
season per year. Martin's recent 
season or more than one 
s of 
has shown that litters are born in all seac3ons; one female 
to a second litter four months after the first. These observations 
birth 
suggest that 12_. breeds c throughout the year. 
It can be seen from Table 1 that and 
Myrmecobius ----"'--'-;;_,;;_ have longer breeding seasons than all the other 
species except .:====== crassicaudata. While there is insufficient 
information on the duration of lactation in these two species it seems 
possible, in view of the longer breeding season, that they may also be able 
to produce more than one litter per year. However there is no evidence 
as to whether or not they are polyoestrous, 

TABLE 
Data on reproduction in the Dasyuridae 
Figures for duration of lactation are quoted as 
given by the original authors because some of 
the information is too indeterminate to permit 
conversion to days. 
* The animal referred to in these papers was named 
_!. flavipes but was in fact!_. stuartii. 
(Marlow, personal communication). 
TABLE 1 
S P E C I E S MATING PERIOD BIRTH OF OF OF J:l!.l!Jl"J.:i A.& AUTHORITY 
---~ 
Antechinus stuartii Aug. J0-33 Sept, 90 day" 1 year Marlow ( 1961 )" 
8 Horner & Taylor (1959)* 
Anteehinus flavipes 1 8, 10, '12 Ji; montha Fleay (1949) 
--~·--
Antechinus swainsonii 6,8 Wakefield & Warneke ( 
Ji months Fleay 1932) 
Pla.nigale ingrami 8, Davies ( 1960) 
Sminthopsis crassicaudata 21-28 Jan~ ,Ma.r0 ~Apr., 9 10 weeks ca 5 months Martin (1965 
July Auge up 9 10 Fleay ( 1929) 
6, 10 Spencer ( 1896) 
Phascogale tapoataf a July 8, 10 4 months 1 year Fleay ( 19341 
Dasycercus cristicauda June-July est. JO July 6,8 31t months Flesy (1961) 
Jones ( 1923) 
4-8 4,6,8 Spencer ( 1896) 
Dasyuroides byrnei 32 5,6 6 Mack (1961) 
Satanellus hallucatus 8 8 100 daye Fleay (1962) 
Daayurus viverrinus 4t months 1 year Fleay 1935a) 
8-14 6 17 weeks Hill & O'Donoghue (1913) 
Dasyurops maculatus June-July 
"" 
21 6 18 weeks 1 year Fleay ( 1940) 
-----~~-=~~--.~ 
Sarcophilus harrisi 22 weeks 2 years? Fleay 19351') 
·-··-··-~--· 
ll'lyrmecobius fasciatus Dec.-Apr. 4-6 months year? Calaby (1960) 
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The most detailed study of reproduction in the dasyurid 
marsupials is that of Hill and associates, carried out early in the 
century, on the native cat, Dasyurus viverrinus. The foetal membranes, 
placentation and parturition were described by Hill (1900), early 
development of the egg by Hill (1910) and the reproductive cycle by Hill 
and O'Donoghue (1913). Sandes (1903) described the ovary and the 
development of the follicle and corpus luteum. Further studies on the 
corpus luteum, in the non-pregnant animal, and in relation to mammary 
growth were carried out by O'Donoghue (1911, 1912). Hill and Hill (1955) 
described the anatomy of the newborn young and the growth stages of the 
pouch young, 
In Marlow's study of reproduction in J!. stuartii detailed 
observations were made on the courtship and copulatory behaviour and on 
pouch development during pregnancy. J!. stuartii was found to have only 
one breeding season per year. Mating occurred in August and the young 
were born in September after a gestation period of 30-33 days. Suckling 
continued for 90 days and the young reached sexual maturity in the 
breeding season of the year following that in which they were born. 
Development and growth of the pouch young were also described. No 
histological study of the reproductive organs was made. 
The work carried out by Hill and associates on Dasyurus 
viverrinus was the first intensive study of the reproductive biology of a 
marsupial species. This was followed by Hartman's work, published over 
the years 1916 to 1928, on the American opossum, Didelphis virginiana. 
Further studies (e.g. Reynolds, 1952) have since been carried out on this 
species so that at the present time the reproductive biology of .Q. virginiana 
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is well known. After Hill's early work on Dasyurus very few studies were 
carried out on Australian marsupials for another forty years, when Waring 
initiated studies on the reproduction of the macropod, Setonix brachyurus. 
Waring et al. (1955) and Sharman (1955 a, b) described the major features 
of reproduction in~. brachyurus. Knowledge of reproduction in marsupials 
was reviewed by Sharman (1959). Since then further studies have been 
carried out on other species and the reproductive biology of 
representatives of four of the six families of Australian marsupials is 
now well understood, at least in broad outlines. In one family, the 
Macropodidae, the reproductive biology of several species is well known. 
However, Dasyurus viverrinus remains the only representative 
of the Dasyuridae studied in detail. In contrast to all other marsupials 
studied, which have been found to be polyoestrous, Hill and 0 1Donoghue 
(1913) concluded that Dasyurus was monoestrous. This conclusion was 
based, firstly, on the observation that females, once served, would not 
copulate again during the same season and, secondly, on their finding no 
evidence of any animal ovulating twice in the same season, Histological 
study of the ovaries showed that ovulation, even in females which did not 
become pregnant, was not followed by the growth of a second batch of 
follicles. 
Hartman (1923) questioned this conclusion when he found that the 
opossum, Didelphis virginiana, was polyoestrous. Evidence which indicated 
that several other marsupials were polyoestrous was also available at the 
time (Trichosurus vulpecula, Phascolarctos cinereus and Macropus dorsalis, 
O'Donoghue, 1916; Didelphis aurita, Hill, 1918). Hartman suggested that, 
on more prolonged observation, Dasyurus would also be found to be 
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trous, He that to be monoestrous 
because all females became pregnant at their first oestrous od of the 
season, However the observation, recorded above, that ovulation in 
females was not followed by the growth of more follicles 
strongly suggests that is monoestrous, 
Marlow (1961) considered to be monoestrous also but 
he had no histological evidence to 
Martin ( 965) has shown that .§,. 
this view. More 
is polyoestrous. Thus it 
appears that within the dae both the monoestrous and the 
strous condition may be found. 
In all which have been y studied ovulation 
has been found_ to occur ously but in two s 
and 
stimulus of c 
1959) . Ma:rlow ("i 96 
there is some ev:i.dence wh:ich suggests that the 
on may be necessar~y to induce ovulation (Sharman, 
consid_ered that ovulation occurred 
that of the , which he assumed to be controlled the 
action of progesterone from the corpora lutea 9 occurred in the unmated 
female led him to this conclusion. However, his observation that 
i.n 
had a long behavioural oestrus with repetitive copulation of 
long duration suggests that this behaviour may be necessary to induce 
ovulation, as has been found in some other mammals. For example, the 
shrew Blarina brevicauda (Pearson, 1944) requires many matings at 
intervals to induce ovulation, 
In several of the polyoestrous s of the family 
Macropodidae lactation-controlled delayed implantation has been shown to 
occur, It may also occur in one member of the Phalangeridae but has not 
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been shown to occur in any other families of marsupials (see Sharman, 
1963). The long gestation period of!· stuartii led Marlow (1961) to 
suggest that delayed implantation might be a feature of the reproductive 
pattern of this species. However, if!· stuartii is monoestrous, any 
delay in development, if such occurs, must be mediated by factors other 
than lactation. Sharman (1963) commented that "the comparatively long 
gestation period and the rudimentary condition at birth of the carnivorous 
(dasyurid) marsupials Dasyuroides (Mack, 1961) and Antechinus (Marlow, 
1961) suggest that development may be discontinuous during pregnancy". 
It can be seen from Table 1 that, with the exception of Dasyurus viverrinus, 
all the Dasyuridae for which the information is available have long 
gestation periods, so that discontinuous (or delayed) development may 
occur in many members of the group. 
In view of the limited information available on the reproductive 
processes of the Dasyuridae it seemed desirable to study another species 
intensively. Since Marlow had already made a preliminary study of!. 
stuartii, and since this animal was available locally, it became the 
obvious animal of choice. The major part of the work has been carried out 
on!· stuartii but some comparative studies have been made on two forms 
of the closely related species!· flavipes Waterhouse, 
The work was extended to!· flavipes flavipes when, in the course 
of trapping!. stuartii, the two species were found in the one locality, 
This finding afforded an opportunity to observe whether factors in their 
reproductive biology were maintaining their separation. According to 
Mayr (1963), Chp. 5, reproductive isolation of closely related sympatric 
species may be achieved by either premating mechanisms, which prevent 
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interspecific crosses, or by postmating mechanisms which reduce the full 
success of interspecific crosses. 
Premating mechanisms include 
a) potential mates do not meet (seasonal and habitat isolation) 
b) potential mates meet but do not mate (ethological isolation) 
c) copulation attempted but no transfer of sperm takes place 
(mechanical isolation). 
Postmating mechanisms include 
a) sperm transfer takes place but egg is not fertilised (gametic 
mortality) 
b) egg is fertilised but zygote dies (zygote mortality) 
c) hybrid inviability 
d) hybrid sterility. 
At the time that this study was commenced there were reports 
(recorded by Ford, 1963) that the geographically isolated Western 
Australian form, !_. flavipes leucogaster Gray, previously thought to be 
extinct (Glauert, 1954), had been rediscovered, so a small number of these 
animals were also obtained for comparative study. Over the years 1962, 
1963 and 1964, 174 !. stuartii and 54 !_. f. flavipes (the form sympatric 
with!_. stuartii), were examined and a large proportion of these animals 
were maintained in the laboratory for periods varying from a few weeks to 
nearly two years. Twenty three j!. f. leucogaster were maintained in the 
laboratory for varying periods during 1963 and 1964 only. 
In past studies on marsupial reproduction interest has centred 
largely on the female because of the major differences, in the anatomy of 
the female reproductive tract and the mode of reproduction, between 
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marsupials and eutherians. Little is known of the reproductive physiology 
of any male marsupial; the best studied being the American marsupial, 
Didelphis virginiana. The extent of knowledge about this species is 
summarised by Asdell (1964, p.9). For the Australian marsupials only 
fragmentary information on the male is available (Sharman, 1959; Asdell, 
1964) and in the Dasyuridae only the anatomy of the male reproductive 
tract has been described for a few species. Various aspects of 
reproduction in male marsupials, including the anatomy of the reproductive 
tract, breeding seasons, the morphology of the spermatozoa, the phenomenon 
of pairing of spermatozoa and occurrence of spermatorrhea have been 
reviewed by Biggers (1966). 
In view of the scarcity of information concerning the male 
marsupial the reproductive biology of the male, as well as the female, 
has been investigated in the present study. The major part of the work 
has been carried out in the laboratory but, as collection of animals from 
the field was a necessary first step, information about field animals has 
also been obtained, A small number of animals born, or obtained as pouch 
young, and reared in the laboratory have also been studied. The pattern 
of reproduction has been investigated and information has been obtained 
on the reproductive cycle of the female (Chapter IV) and on behavioural, 
morphological and histological changes in the male from an early age to 
re~roductive senescence (Chapter V). 
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CHAPTER II 
Collection of Animals 
A. Distribution 
Until recently, no reference could be found to!· stuartii in 
publications which included accounts of the distribution of marsupials in 
Australia (e.g. Marlow, 1962; Troughton, 1957), These accounts deal only 
with the distribution of the!· flavipes group because for many years 
!· stuartii has been synonomised with!· flavipes. Tate (1947) considered 
that there were four distinct races of!. flavipes, namely,!· f. flavipes, 
!· f. adustus, !· f. rufogaster and!. f. leucogaster. The distribution 
of these four races was mapped by Marlow (1962). Flavipes was shown as 
present in south eastern Queensland, New South Wales and Victoria, adustus 
in northern Queensland, rufogaster in western Victoria and south eastern 
South Australia and leucogaster in the south west of Western Australia. 
Unpublished work by Wakefield and Warneke (personal communication) 
has now established that the group previously referred to as !· flavipes 
does in fact consist of two separate species,!· stuartii and!· flavipes, 
distributed as follows. Both!· stuartii and!. flavipes are found in 
Queensland, New South Wales and Victoria, !· flavipes only extends into 
south eastern South Australia and is also found in the south west of 
Western Australia. These workers consider that the Western Australian 
form, leucogaster, is distinct but they see no difference between 
rufogaster and the nominate form. In northern Queensland there appear to 
be two forms of!_. flavipes which are distinct from the nominate form. 

The range of J!. 
and Victoria is 
and Jl. 
aces throughout the range. 
10 
in New ~)outh Wales 
but some overlap does occur in several 
Troughton (1965), without reference to, but pre with the 
of the unpublished work of Wakefield and Warneke, includes 
is inc 
Tate, 
:cange in ons of wet or 
However his data on the 
ete and he retains the four races of 
are both found over most their 
fores but al.so occu.:c in 
rain fore t and open V"rnodland, to 
rock crevices 9 logs and hollovv limbs where bui1d nests of gum leave 
Wajte ( 896) described a nest ed a female and ei half grown 
young which he found in a hole in the vertical face of a sandstone boulder 
about four feet above the ground. It was composed of a mass of 
eucalypt leaves comple domed over but the leaves were not secured 
together in any way and it fell to pieces when handled. The species 
concerned was named Phascologale (=Antechinus) flavipes but from the 
description of the female and the locality in which the nest was found it 
seems more likely that it was A 
No nests were found while animals for the present study. 
C. Trapping localities 
Figure shows the localities from whi.ch the animals used in this 

were obtained, was in the Australian tal 
Terri at Tidbinbilla 9 Condor Creek and Blue and i.n New South 
Wales at Brindabella and Creek", a property between the 
of Murrwnbateman and Gundaroo, One specimen, a female with pouch young 
was obtained from Bondo 9 near Tumut, N,S ( 
of Blue ), !, f, flavipes was trapped at 
with ! , A further six 
in Victoria at Glenl 
30 miles west 
Creek11 where it is 
120 miles west north west 
of Melbourne 
Baradine, N, 
Mr, N, A Wakefield and one female was obtained from 
. (not shown on Twenty of 
were d at Kalamuna_a near Perth Western Australia 
or, These ocalities are all within the known ranges of the s 
The habitat in the Brindabella 9 Tidbinbilla 9 Blue and 
Condor Creek areas, all in mountainous ons between 2 200 
feet 9 s very similar consis of 1 fore on the 
s and wet forest in the with transitional areae:1 
between the two ve on, The Condor Creek area, in 
the Brindabella s, Australian Capital Terri is shown in Figure 2 
Much of the forest has been cleared and replaced with pine 
ons, 
"Stoney Creek" (Figure 3) has a dry sclerophyll of 
vegetation The trapping area, at an altitude of around 2 200 feet is 
surrounded by land cleared for sheep In the past some clearing 
has been carried out within the trapping area leaving numbers of 
!_, stuartii and. ]!;;. flavipes do not appear to occupy different 

FIGURB "1 
FIGURE 1 
Map showing trapping localities for 
A. stuartii, !· flavipes flavipes 
and !· flavipes leucogaster 
·--------------------------------------------------------------------------------------------
Murrumbateman o : 'Stoney Creek' 
Brindabella • 
5 miles 
0 Gundaroo 
Canberra 
0 ----.../ 
•Blue Range 
•Condor Creek 
• Tidbinbilla 
A.C.T. 
• A. stuartii 
• A. flavipes flavipes 
ll. A. flavipes leucogaster 
N.S.W. 

FIGURE 2 
FIGURE 2 
Condor Creek, A.C,T., trapping locality 
1. Aerial view of region showing extent of 
trapping area. Much of the nearby forest 
has been cleared and planted with pines 
(P.P.) 
(Division of National Mapping Photograph 
No 5002, C.A.C. 158, Canberra, 8.4.1959.) 
2. Habitat, showing trap site under rock 
ledge. 


F'IGURE 3 
FIGURE 3 
11Stoney Creek", N .S.W., trapping locality 
1. Aerial view of region showing extent of 
trapping areas and surrounding grazing 
land. 
(Division of National Mapping Photograph 
No 5014, C.A.C. 157, Lake George 8.4.1959. 
+is a mapping reference symbol,) 
2. Habitat, showing trap site in hollow log. 
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microhabitats within this locality. The two species were often trapped 
within a few yards of each other and, once, at the same trap site on 
consecutive trapping nights. 
D. Trapping methods 
Animals were captured in "Sherman" aluminium box traps of two 
sizes, 6 x 2 x 2t inches and 9 x 3 x ~inches, baited with a mixture of 
minced bacon and peanut butter. This bait was not eaten by the animals. 
Trapping was not carried out at regular intervals but as 
animals were required, and the trapping localities were not visited in any 
regular sequence. At the beginning of a trapping period the traps were 
set out during the afternoon, They were inspected between 7, 30 am, md 
9.0 am the following morning and sometimes collected. More usually they 
were reset in the same positions, and inspected each morning, for a further 
one to three days. Occasionally, during the one trapping period, some or 
all of the traps were moved to new positions, The number of traps set 
varied between eleven and fifty. 
Traps were not set in a regular line or grid pattern but in 
selected positions which appeared to provide suitable nesting places for 
the animals. Such sites included hollow logs, the base of hollow trees, 
rock piles, under rock ledges, under sheets of bark and among piles of 
timber left during land clearing and road building operations. Very 
' occasionally faeces which could be recognised as those of Antechinus were 
found in some of the trap sites selected. The distance between trap sites 
varied. In some areas which appeared to contain a large number of 
potential nesting places several traps were placed within a few yards of 
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each other. The positions of all traps were recorded and, for ease of 
location, the sites were temporarily marked with 6 inch lengths of 1 inch 
wide red plastic ribbon tied onto metal skewers which could be easily 
fixed in prominent positions on nearby trees. 
Since Antechinus is a predominantly nocturnal animal it was 
assumed that most animals entered the traps during the night. However, 
the traps were only inspected once a day so it is possible that some 
animals were confined in the traps for nearly 24 hours. It might be 
expected that long periods in the trap without food or water would have 
adverse effects on the animals. As the bacon and peanut butter bait was 
not eaten by the animals an attempt was made to provide a bait which would 
be eaten. Raw sheep's heart and freshly killed cockroaches, both of which 
were eaten by animals in captivity, were used but in nearly all instances 
animals trapped with these baits did not eat them. 
In the winter months, when temperatures in the trapping areas 
often fell below freezing point during the night, covers were fitted onto 
the traps to insulate and waterproof them, Each cover was made of a 
layer of half inch thick carpet underfelt enclosed in a plastic bag. This 
left only the entrance to the trap uncovered. 
No analysis has been made of the relative effectiveness of the 
two sizes of traps used but the small size (6 x 2 x 2t inches) seemed to 
be as effective as the large size (9 x 3 x ~inches). This is at 
variance with the experience of Horner and Taylor (1959) who found that the 
smallest (8 x 2t x 2t inches) of the three sizes of traps used by them 
for trapping!_. stuartii was completely ineffective. No animals were 
caught in a total of 2,468 trap nights using these small traps while the 
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two larger sizes of traps est x 3 x 3 inches and 9 x 3 x 3i inches) were 
effective when used in the same area. Marlow (1961) found small traps, 
9 x 2 x 2 inches, effective in capturing~· stuartii in a habitat similar 
to and close to the area in which Horner and Taylor worked, 
E. Handling of newly trapped animals 
The majority of Antechinus trapped were returned to the 
laboratory. A few animals not wanted in the laboratory were released in 
the field. Animals were transferred from the traps to cloth bags at the 
trap sites. Antechinus is very agile and as a precaution against animals 
escaping while being transferred from the trap to the bag the trap was 
opened inside a tied bag and the animal held in one corner of the bag 
while the trap was removed, 
Newly caught animals attempt to bite and struggle to escape 
when handled, so, with the exception of animals that were to be released, 
were only briefly examined in the field to note sex and general 
condition. Animals that were not required in the laboratory were weighed 
and numbered by toe clipping (see Chapter III, D). Their reproductive 
condition was noted and they were then released at the point of capture, 
The numbers of the animals were carved onto nearby trees so that in the 
event of recapturing an animal, its distance from the original trapping 
site could be determined. 
Many of the animals were wet when removed from the traps, even 
when the traps were covered. The fur probably becomes wetted by the 
animal's urine and from condensation inside the trap. Some animals were 
cold and weak, as well as wet, and an attempt was made to dry and warm 
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these animals quickly, by holding them in the hands or by placing them in 
a heated vehicle, Water, or a mixture of honey and water was offered to 
them as soon as possible and usually when in such a weakened condition, 
they would drink while held in the hand. The majority of weak animals 
treated in this manner recovered within a few hours. 
Any animals found dead in the traps were returned to the 
laboratory where they were weighed and their reproductive condition 
noted. If the tissues were still reasonably fresh the reproductive tract 
was removed for histological examination. 
F. Other animals trapped 
The only other mammals caught while trapping for }2. stuartii 
and }2 • .f. flavipes were Antechinus swainsonii and Rattus assimilis, the 
Australian bush rat. One lizard and one centipede were also caught, 
Two female ]2. swainsonii were trapped at Condor Creek, one in 
1962, the other in 1964. Both specimens were maintained in the laboratory 
but are not further considered in this study. 
A total of 34 B· assimilis were trapped in the Brindabella, 
Condor Creek and Tidbinbilla trapping areas. No detailed records of 
these animals were kept and with the exception of a few specimens kept 
for identification purposes all were released at the point of capture. 
The dates of capture of these animals are included in Appendices 
1, 2 and 3. 
G. Number of Antechinus trapped 
A total of 152 J2, stuartii and 31 !· .f. flavipes were trapped by 
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the author over the years 1962, 1963 and 1964. The number of animals 
trapped in each locality each year is shown in Table 2, together with the 
total number of animals obtained from each locality. It can be seen that 
the majority of!;;. stuartii were trapped in two localities, Condor Creek 
and 11Stoney Creek". !;; • .f. flavipes was trapped only at "Stoney Creek11 • 
Details of the dates of capture of these animals are set out in Appendices 
1, 2 and 3. 
!;;. 
!· 
TABLE 2 
Number of Antechinus trapped in each locality 
(Derived from appendices 1, 2 and 3). 
SPECIES LOCALITY 1962 1963 
stuartii Blue Range 4 
Brindabella 5 
Condor Creek 22 27 
Tidbinbilla 3 9 
"Stoney Creek" 9 23 
.f. flavi:12es "Stoney Creek" 9 9 
H. Trapping mortality in Antechinus 
1964 TOTAL 
4 
5 
15 64 
12 24 
23 55 
13 31 
Fifteen!;;. stuartii (9.8% of the total number trapped) and two 
!· .f. flavi:12es (6.4% of the total number trapped) were either found dead 
in the traps or died on the day of capture. The sexes of these animals 
and the dates on which they died are shown in Appendix 4. 
Deaths occurred in both summer and winter months and in both 
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sexes of various ages. However, there is insufficient data to determine 
whether any one of these factors is important in trap mortality. The 
obseryation that weak animals nearly always recovered quickly when given 
fluid suggests that dehydration may be the most important factor involved. 
A contributory cause of death would seem to be lack of food. Obviously 
both these factors would become more important the longer the animals were 
in the trap. 
In a live trapping study of!· stuartii Horner and Taylor (1959) 
experienced an even higher trapping mortality than that found in the 
present study, Three of the fifteen animals trapped were found dead in 
the trap and one died very soon after removal from the trap. This 
represents a trapping mortality of 26.6fo. They offered no explanation for 
this high mortality. 
I. Animals released and recaptured 
1 . !· stuartii 
Seven females were marked and released in the field in November 
and December, 1962 and one male was marked and released in August, 1964, 
All the females released were adult; their pouches, mammary glands and 
nipples were enlarged, indicating that they had each reared a litter 
during the previous breeding season (see Chapter IV, F). The dates on which 
the females were released are shown in Appendix 5. 
Trapping was carried out at intervals during 1963 and 1964 in 
the areas where the animals were released and two females were recaptured, 
both in the year following that in which they were released. The dates 
of release and recapture of these two females and the distance between 
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the first and second trap sites are given in Table 3. The maximum distance 
between trap sites was 200 yards, with a seven month interval between 
first and second capture. 
Horner and Taylor (1959) obtained recapture data for four!· 
stuartii (two males and two females recaptured a total of fourteen times) 
and found the greatest distance between trap sites to be 183 yards. This 
distance was travelled by a female over a maximum period of four days. 
2. !. f. flavipes 
Sixteen female !· f. flavipes were marked and released in the 
field, five in 1962, six in 1963 and five in 1964. The dates of release 
and details of the reproductive condition of all these females are shown 
in Appendix 8. None of the females released in 1962 and 1963 were 
recaptured but two of the females released in 1964 were recaptured in 1965 
by Mr. M, R. L. Johnston in the course of a separate study. The dates of 
release and recapture of these two females are shown in Table 3. The 
distance between first and second trap sites was determined for one 
animal only. Judging by pouch condition both females were juvenile when 
first captured and both had reared a litter when recaptured the following 
year. 

TABLE 3 
Antechinus released and recaptured 
ANIMAL 
Nill/IBER 
!· stuartii 
54 
56 
!· f. flavipes 
48 
50 
J. Trapping success 
1 . Introduction 
SEX 
F 
F 
F 
F 
DATE 
RELEASED 
22. 11 . 62 
27. 11 • 62 
11 • 6. 64 
12. 6.64 
DATE 
RECAPTURED 
27. 3.63 
26. 6.63 
12. 5. 65 
5. 2. 65 
DISTANCE 
BETWEEN 
TRAP SITES 
50 yards 
200 yards 
? 
200 yards 
Trapping success has been expressed as the number of animals 
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caught per 100 trap nights. The number of trap nights per trapping period 
does not equal the number of traps set because not all the traps set were 
available to Antechinus; some were occupied by unwanted species and 
others were sprung but empty. To allow for this when calculating trapping 
success for Antechinus an adjustment was made to the number of trap nights 
per trapping period. This was done by subtracting from the total number 
of traps set half the number of traps not available to Antechinus on the 
assumption that all these traps were available to Antechinus for half the 
time. 
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When calculating the nwnber of trap nights per trapping period 
for !,. stuartii and !, • ..f. flavipes caught in the "Stoney Creek" trapping 
locality, where both species occur, an adjustment was made in each case to 
allow for the nwnber of traps occupied by the other species, considered 
in these circwnstances to be an 'unwanted' species, 
The trapping success for each month has been calculated for 
!,. stuartii and!, • ..f. flavipes from the combined results of trapping 
carried out by the author over the years 1962, 1963 and 1964, In 
calculating trapping success for!,. stuartii data from all the localities 
in which this species was trapped have been pooled. Monthly trapping 
success has also been calculated separately for .f::.. stuartii from "Stoney 
Creek" for comparison with trapping success calculated from the pooled 
data from all localities and for comparison with trapping success for!, . 
..f. flavipes trapped in the same locality over the same period, 
2. !,. stuartii - trapping success, all localities 
Table 4, which has been compiled from data in Appendices 1, 2 
and 3, shows 
a) the nwnber of males and females obtained each month in 
which trapping was carried out in 1962, 1963 and 1964, 
b) the nwnber of trap nights each month, 
c) the total nwnbers of males, females and trap nights per 
month for the three year period and 
d) the percentage trapping success for each month calculated 
from the data in (c). 
( do males + females x 100) ~ trapping success = ~~~~~~~~ 
trap nights 
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The data in (c) and (d) are presented graphically in Figure 4, 
Trapping was carried out in all months except January and 
October and it can be seen from Figure 4 that trapping success varies 
considerably throughout the year. It is higher in the early months of 
the year, increasing from 9.7% in February and 6.7% in March to a ma~imum 
of 17.6% in April. In May trapping success begins to fall and from June 
to November is under 6% with a minimum of 2.CJ% in September. Trapping 
success appears to begin to increase again in December, when it is 1o%. 
The number of trap nights per month has been included in Figure 4 to 
emphasize the fact that animals become more difficult to trap after April. 
In June, when trapping effort was greatest (total of 456 trap nights) 
trapping success had fallen to 5.9%. 
A change in the proportions of males and females caught 
throughout the year can also be seen from Figure 4. Approximately equal 
numbers of males and females (66 males, 72 females) were trapped between 
February and August but after August only pregnant or lactating females 
(14) were trapped. 
3. !!_. stuartii - trapping success, "Stoney Creok11 only 
The number of males and females caught, the number of trap 
nights and the percentage trapping success per month for !!_. stuartii from 
"Stoney Creek" is presented in Table 5 and Figure 5. 
Fifty two of the total 152 !,. stuartii trapped came from "Stoney 
Creek", In this locality trapping was carried out from May to September 
and in November. The changes in trapping success for!,. stuartii at 
"Stoney Creek" are shown in Figure 5. Trapping success was highest in 
May (the first month in which trapping was carried out) and lowest in 

success declined after even though 
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effort 
was increased, If Figure 5 is compared with Figure 4 it will be seen 
that the in success that occur in a 
locality are almost identical with those seen when 
several localities are combined~ 
results from 
In the Creek" trapping area, approximately equal numbers 
of males and females (23 males 27 females) were between May and 
t and only females (5) were after t@ 
4~ A0 L 
The 
success, 
data and percentage 
Creek11 
success per month for 
f from Creek!! are shown in Table 6 and Figure 60 
Trapping was carried_ out from May to and November 
and a total of were It can be seen from Figure 
minimum 1, in over the months in which vvas 
carried out, 
3 of the 31 animals 
obtained in the months of May, June and 
were males and these 3 were 

TABLE 4 
data and success for A, stuartii from all locali.ties 
data derived from Annendi.ces 1 2 and 3), 
FEB. Tuurn. AFR, ]\[lil;Y JUNE JULY AUG SEPT, OCT, NOV, DEC, 
-·-·-· 
Males 0 7 6 o..-~ 4 1 0 - 0 
1962 Females 2 2 4 2 4 - 4 :2: / 
No, of trap 
nights 8 56 37 165 - 11 
Males 
- 2 8 ·7 4 3 0 - 0 ! 
1963 Females - 3 8 "' 2 4 2 - 1 j No, of trap 
nights 
-
62 18 '74 79 60 28 
·~ -
Males 4 4 
"' 
1 j 
'1964 Females 6 3 "I 2 1 
No, of trap 
nights 64 64 90 99 
Males 5 3 1 10 5 0 0 
TOT AI, Females 8 8 9 6 6 8 7 6 5 3 
nights 134 64 406 4 293 178 
=~"- --
% 
success 9,7 6,7 ,6 ~ 8 5,9 4 11 5 6 2,0 2,8 10,0 l ,4 
N 
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TABLE 5 
Trapping data and trapping success for 
!::_. stuartii from "Stoney Creek" 
(Trapping data derived from Appendices 1, 2 and 3) 
MAY JUNE JULY AUG. SEPT. OCT. NOV. 
Males 0 1 0 0 
1962 Females 2 2 2 2 
No. of trap 
nights 28 55 104 66 
Males 5 4 1 0 0 
1963 Females 5 5 2 0 1 
No. of trap 
nights 88 74 79 68 67 
Males 4 3 4 1 
1964 Females 5 3 2 1 
No. of trap 
nights 64 324 92 99 
Males 9 7 5 2 0 0 
TOTAL Females 10 8 6 3 2 3 
No. of trap 
nights 152 398 199 154 172 133 
fo Trapping 
success 12.5 3.7 5.5 3.2 1 • 1 2.2 
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TABLE 6 
Trapping data and trapping success for 
f:::. • .f.. flavipes from "Stoney Creek11 
(Trapping data derived from Appendices 1, 2 and 3) 
MAY JUNE JULY AUG. SEPT. OCT. NOV. 
Males 0 0 0 0 
1962 Females 1 2 3 3 
No. of trap 
nights 27 55 104 66 
Males 0 0 1 0 0 
1963 Females 2 1 1 2 2 
No. of trap 
nights 84 70 79 68 67 
Males 1 1 0 0 
1964 Females 4 6 0 1 
No. of trap 
nights 62 321 89 99 
Males 1 1 1 0 0 0 
TOTAL Females 6 7 2 3 5 5 
No. of trap 
nights 146 391 195 154 172 133 
<fa Trapping 
success 4.8 2.0 1 . 5 1.9 2.9 3.8 
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FIGURES 5 and 6 
FIGURE 5 
Changes in trapping success and proportion 
of males to females throughout the year for 
!· stuartii trapped at "Stoney Creek11 in 
1962, 1963 and 1964. 
(Prepared from data in Table 5) 
FIGURE 6 
Changes in trapping success and proportion 
of males to females throughout the year for 
!· flavipes flavipes trapped at "Stoney Creek11 
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(Prepared from data in Table 6) 
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5. Discussion 
There seems little doubt that the observed changes in trapping 
success for!· stuartii are correlated with breeding activity. In!· 
stuartii mating takes place in the laboratory in July, August and early 
September. The young are born approximately one month after mating; they 
are dependent on the mother for about four months and they reach sexual 
maturity in the breeding season of the year following that in which they 
were born (see Chapter IV). As the breeding season approaches trapping 
success falls and it remains low throughout the months when mating and 
rearing of the young takes place. The animals were most difficult to trap 
in September, and at this time the females that were caught were in the 
later stages of pregnancy, Trapping success increases after the young are 
weaned at the end of the year and early in the following year. Changes 
in behaviour associated with breeding activity would therefore seem to be 
responsible for the low trapping success over several months of the year 
The most striking feature of the trap returns was the complete 
absence of males after August. Their disappearance coincides with the 
end of the mating period and all females trapped after August were 
pregnant or lactating. When males appeared in the traps again the 
following year they could all be recognised as juveniles (see Chapter V). 
The complete absence of males from the traps after August and the absence 
of adult males in the following year strongly suggests that the males die 
shortly after the mating period. Even if they do not die they become 
redundant at this time since their progeny reach maturity in the following 
breeding season, 
If the males do die after the mating period it might be expected 

that some would be found. dead in the field. None was seen but t may be 
that they die in their nests in which case would not be found® 
is also 
known to eat carrion, so the males may even be eaten ·by the females 
either before or after death. 
Changes in tra success similar to those observed for 
the od in which 
f 
' 
was low 
throughout, However f!::., f, flavipes commences bree earlier than 
in June and (see rJ, ) . All 
for before 
and the 
over the observed for A. 
ma;r also 
males dj t to than 
males and female were up to the of the od 
of the 18 A, f obtained up to this time were males. No 
period. 
marsupials are re as being 
7 
The small 
difficult to trap and the two shed accoun.ts of success 
for members of the this view, Horner and ( 959) 
trapped stuartii in New South Wales in the months of September October 
November and December, 1 4 and in , May J and t, 1 
They succeeded in catching 15 animals a total of 30 times in 4,285 
nights (the trap nigh ts involving the use of the small in which no 

animals were are excluded from the total number ·~ see D above , 
This represents an overall success of 0 0 which is ower than 
the success for any month in the present s 
Horner and Tayl did not give the data for returns 
month so it cannot be seen if there were changes in success 
related to activity similar to those found in the s 
Davies (1960) in the Darwin area 
and obtained 12 animals in ni (an overall success 
of He s data for returns by month so success can 
be calculated for each month, was carried out over three years 
in the foll months and succes for each month is shown in 
brackets ( 
March ( , ( 'O· \ ' March 
ders that P breeds the irvet season 
and he records one birth in and femal s th tters 
and March, The gures above suggest that succe js hi. st 
the season and lowest i.n the non bree months, Thus 
the pattern of changes in success is the reverse of that seen in 
A success was lowest the breeding season 
and highest in the months preceding the onset of the season, 
However, the pattern of breeding inf, ingrami also appears to be 
different, as males of this species were captured in months in which 
females had young in the pouch whereas no !!:_. males were 
at this time, 
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CHAPTER III 
Because , stuartii and flavipes are extremely e and fast 
animals the type of cages used for laboratory rodents are not 
suitable for them. Special escape proof cages which facilitated 
and observation of the animals were constructed. The two s 
of cages used are shown in Figure 7. Both are modifications of the cages 
desi Marlow ( 96! for The features 
of the cages are 
the detachable nest boxes, whi.ch the animal could be 
shut cage and fee ons and 
b the s front, which faci.litated observation of the 
animals. 
FigLire 7 was constructed of stainless steel sheet and 1/8 inch 
stainless steel mesh, The main was 161? inches long 9 inches 
high and 12 inches The nest box was 5 inches on each side and access 
was by a hole 2 inches square in one end of the main 
Cage 2, Figure 7 was built of pressed wood and 1/8 inch stainless 
steel mesh. The main compartment, which measured 18 x 10 x 12 inches, was 
fitted with a removable stainless steel tray and was divided a movable 
centre partition of stainless steel mesh, The partition was made of mesh 
to provide as large an area as possible on which the animals could run, 
The two detacha.ble nest boxes, 5 inches on each side, were made of 

FIGUHE 7 
FIGURE 7 
cages 
Stainless steel cage with 
detachable nest box, 
2, Twin unit wood and stainless tee1 
mesh cage with detachable nest boxes 
and table centre 
© 
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with an ti on of 1/4 inch stainless steel mesh and a 
cover, at the front, Access to the nest boxes was by holes inches in 
diameter, The wooden components of the cage and nest boxes were 
with several coats of clear tic 
Wood shavings were used as flooring in the cages; were 
di rec on the bottom of the stainless steel cages and in the 
of the twin unit cages@ The wood were changed every second 
or every day if badly soiled and the cages were dismantled and washed 
once a week, The nest boxes were also washed, and fresh nest material 
once a week, Unused chopped i.nto eces x 2 
inches was used as nest material, The animals left the paper in a loose 
le in the nest box and burrowed under it when dist·u.rbed, was often 
thrown out of the nest boxes but the animal (both males and female 
card. ed. t back in 9 hol t thei mouths, 
Up to five animals were housed in the cages with a 
box, The twin unit cages were used for 
housing males 
Chapter V) 
to 
purposes such as 
them from fi 
nest 
(see 
housing females separately for special observation e,g, when 
birth was imminent and 
c) segre a male from one or more females the 
mating period so that the male could be allowed access to 
the female(s) and observed, without prior handling, by 
rai the centre partition, The mesh partition allowed all 
but physical contact between the segregated animals, 
Vfuen the twin unit cages were not re for these special purposes the 
d 
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partition was removed and the cage used for holding several animals. It 
was observed that all the animals tended to occupy the same nest box, even 
though two boxes were available. 
V\lhen animals were first introduced into the cages they remained 
in the nest boxes by day and only emerged for short periods at night to 
feed. After several days in captivity most animals would leave the nest 
boxes briefly during the day to urinate and defaecate. After a few weeks 
they would come out for short periods during the day and for long periods 
at night, when they were very active. Many hours were spent running about 
on the wire mesh and jumping from floor to ceiling. In the later stages 
of the study exercise wheels were provided and these were readily used by 
the animals. 
B. Handling of animals 
Whenever it was necessary to handle animals they were first shut 
in their nest box. The nest box was then detached from the cage and the 
animals transferred to a cloth bag by holding the bag over the entrance to 
the nest box, removing the shutter and gently shaking, It was then easy 
to establish a firm hold on an animal by positioning it with one hand 
outside the bag and inserting the other hand into the bag, All animals 
were inspected at least once a week. 
C. Food 
Under natural conditions the diet of Antechinus probably consists 
mainly of insects, as large quantities of insect remains are found in the 
faeces of newly caught animals. Carrion is also eaten. Marlow (1961) fed 
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his laboratory colony of!:,. stuartii on the carcasses of laboratory mice, 
with occasional supplements of insects. 
As insects are a major component of the natural diet it seemed 
desirable to provide them for animals maintained in the laboratory and for 
this purpose a cockroach breeding colony was established*. However, 
cockroaches were not available in sufficient numbers to provide an 
exclusively insect diet for a large colony of Antechinus. An adult male 
!:,. stuartii will readily consume 20 or more fully grown cockroaches in one 
night. Throughout most of the study period it was possible to supply each 
animal with only two cockroaches per night. 
The major components of the diet were laboratory mice**, when 
available, and a minced meat and egg mixture.*** One small or half a large 
mouse was provided daily for each animal. All parts of the mouse, except 
the skin and alimentary canal were eaten. Because the alimentary canal 
tended to decompose rapidly it was removed from the carcasses before feeding 
them to Antechinus. To prevent the animals from taking the mouse carcass 
into the nest box, which made removal of uneaten food time consuming, the 
mouse was anchored by the tail under the glass front of the cage. 
*Initial stocks of Periplaneta were obtained from the C.S.I.R.O. Division 
of Entomology, Canberra. The C.S.I,R.O. also provided large numbers of 
surplus cockroaches from their colony. 
** Cullings from the Animal Breeding Establishment, John Curtin School of 
Medical Research, A.N.U. 
***Prepared from 1 lb beef mince, 1/4 lb liver, 1 sheep's heart, 1 set of 
brains and 1 egg. The liyer, heart and brains were minced and mixed into 
the beef mince, together with the beaten raw egg. 
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The mince mixture was provided in glass dishes in weighed 
quantities slightly in excess of the animals' requirements. In_!. stuartii 
the quantity supplied was 15 grams per day for males and 10 grams per day 
for females. For!. £. flavipes and!· £. leucogaster 20 grams per day 
was supplied for males but 10 grams per day was adequate for females. 
Larger quantities of food were required by females during lactation. The 
animals were fed in the late afternoon or evening and any uneaten food was 
removed the following morning, 
Water ad libitum was provided in automatic bird feeders held in 
spring clips fixed to the ends of the cages (see Fig. 7). Shallow dishes 
of water placed on the floor of the cage were found to be unsatisfactory. 
The animals tended to defaecate into the water and the dishes rapidly filled 
up with wood shavings when the animals were active. 
D. Identification of animals 
Every animal examined was given a serial number. The numbers 
commenced at one for each of the three forms of Antechinus under 
investigation. All animals released in the field or maintained in the 
laboratory were marked with their serial number by the system of toe 
clipping illustrated below. 

7 4 2 
IV Ill 
RIGHT l'ES 
10 20 40 70 
Ill IV V 
LEFT l'ES 
The first j oi.nt of di ts II to V of the ri and. left pes i necessary 
the correct ombination the animal 1 s number 5 were removed. th 
scisso:rs bleeding occurred but the cu toe heal 
and the 1os ,joints di not seem to inconvenience the animals, 
Cli toe can be seen in the Fronti ec animals, Young reared 
were toe cli when 3 to 4 months old, numbers whi.ch 
the 
necessitated the removal of the first joint of several toes was 
done over a od of 2 to 3 weeks, 
Numbers up to 100 were obtained with this system. !,, 
was the only s in which more than 100 animals were examined and 
numbers over 00 were i.ndi.cated by a spot tattoed on the right ear 
together with the appropriate toe clipping In practice it was usually 
unnecessary to tatoo the ear, as animals with the same combination of toes 
clipped were not alive at the same time, 
Two other methods of the animals, ear tagging and 
were attempted but found unsatisfactory. When small monel metal were 
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used the tissue around the punch hole in the ear through which the tag was 
inserted became 'crusty' and was continually scratched by the animal until 
the ear was torn and the tag lost. Numbers could be tatooed on the ear 
and easily read but it was extremely difficult to hold the animal still 
for sufficient length of time to complete the number. 
E. Parasites 
Newly caught animals were almost always found to be carrying 
large numbers of ectoparasites, including fleas, ticks and mites. When 
animals were introduced into the laboratory colony an attempt was made to 
free them of these parasites. On the day of capture all fleas seen were 
caught and feeding ticks were removed intact by gently pulling with forceps, 
The animals were then dusted with either pyrethrum* or with 0.1% Gammexane**. 
Dusting was repeated, and the nest material changed, every few days for 
about three weeks, by which time the animals appeared to be free of 
ectoparasites, However, after long periods in captivity the fur condition 
of some animals deteriorated and this was found to be associated with the 
build up of extremely large numbers of a listrophorid mite (Austrochirus 
sp.). Most of the animals so affected were over one year of age and their 
general condition usually deteriorated to such an extent that they were 
killed, 
No entirely satisfactory method of eliminating these mites was 
found. Pyrethrum and gammexane were completely ineffective, even when 
* 
DHA Pyrethrum flowers BPC 1954, powdered. 
** I.C.I. Gammexane 99% in BDH Talc, fine powder, ignited. 

applied very frequently. When a female,!. f. flavipes and her litter of 
twelve became heavily infested towards the end of lactation, and one of 
the young died, a further attempt to control the mites was made by using 
the sarcopticide "Tetmosol"*, diluted 1 in 15 with water. To wet the fur 
of the animals completely it was necessary to anaesthetise them lightly 
with ether and dip them in a bath of warm 11Tetmosol 11 solution, following 
which they were dried in an open, warm oven. The treatment, while 
effective in killing the mites, also resulted in the death of 3 of the 12 
animals treated. 
No systematic collection of ectoparasites was made but numerous 
specimens were preserved for identification; the species found are shown 
in Appendix 10. 
Mites of the genus Demodex were also found in!· stuartii. 
Nodules containing these mites were observed in animals maintained in the 
laboratory, but not in field specimens, although field animals were 
subsequently shown to be infested, The incidence, gross pathology and 
histology of demodectic nodules in the laboratory colony, and the 
distribution of mites in various skin areas have been described by Nutting 
and Woolley (1965), Animals infested with Demodex showed no marked 
associated symptoms, either physical or behavioural. 
Several blood parasites have been found in Antechinus. Blood 
films were prepared from 113 ,!. stuartii, 35 !_. f. flavipes and 17 !_. f. 
leucogaster when the animals were toe clipped. Both thick and thin films 
were prepared; the thick films were examined while wet for microfilaria 
* I.C.I. "Tetmosol", tetraethyl thiuram monosulphide solution 25% w/w 
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and the thin films were fixed in methyl alcohol. Both the thick and thin 
films were examined for parasites by Dr. J.M. Mackerras*. Haemogregarines 
(unidentified), Nutallia sp. and microfilaria were found. The incidence 
of infection for each of the parasites was less than 20%, but many of the 
infected animals carried two different parasites. !· f. leucogaster, !· f. 
flavipes from "Stoney Creek" and!· stuartii from all localities were 
found to be infected with haemogregarines, Nuttalia sp. was found in!· 
stuartii (all localities) and!· f. flavipes ("Stoney Creek"). Microfilaria 
were found only in the blood of animals trapped at "Stoney Creek". Both 
!· stuartii and!_. f. flavipes were infected. Adult filarial worms have 
been found in both species but have not been identified. 
None of the infected animals maintained in the laboratory showed 
any symptoms which could be attributed to these parasites and no instances 
of infection of laboratory reared animals were found, 
Other internal parasites found in Antechinus were nematodes 
(other than the filarial worms), cestodes and one trematode. Nematodes 
belonging to the family Acuariidae (identified by Mrs. P. Thomas*) were 
found in the stomach wall of several specimens of !· stuartii from 
Tidbinbilla, A.C.T. Entire alimentary canals from 17 A. stuartii (7 from 
Condor Creek, A.C.T., 7 from Tidbinbilla, A.C.T. and 3 from "Stoney Creek'', 
N.S.W,) were examined for nematodes by Mrs. Thomas. Trichostrongyles, 
tentatively identified as Nicollins sp. ·and/or Austrostrongylus sp., were 
found in all but two specimens. Parastrongyloides sp. were present in two 
* C.S.I.R,O. Division of Entomology, Canberra, A.C.T, 
* Department of Zoology, University of Adelaide, S.A. 
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animals from Condor Creek and Capillaria sp. in one animal from "Stoney 
Creek". Nematodes (family Metastrongylidae) were found in the lungs of 
several specimens of.!_ • .f. leucogaster. Cestodes were commonly present in 
the intestine of both .!_. stuartii and ! . .f. flavipes and were often seen 
protruding from the cloaca when animals were handled, A single trematode 
was found free in the abdominal cavity of.!_ . .f. leucogaster. 
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CHAPTER IV 
The Female 
A. Introductory remarks 
The general problems concerned with reproduction in the 
Dasyuridae have been outlined in Chapter I. In this study of the female 
Antechinus the objectives have been 
a) to determine whether Antechinus is monoestrous, 
b) to determine whether ovulation is spontaneous or induced by 
stimuli associated with copulation, 
c) to investigate the possibility that some form of delayed 
development occurs in utero and 
d) to obtain as much systematic information as practicable on 
the reproductive cycle and general reproductive biology. 
B. Procedures 
1. General 
On the morning of capture females were weighed and the pouch area 
inspected. Notes were made on the size of the pouch area, the appearance 
of the pouch skin, the number and size of the nipples, the number of young, 
if any, in the pouch and the colour of the pouch fur. 
Newly captured females were weighed every two to three days for 
about two weeks as a check on their general condition. They were then 
weighed, and the pouch area inspected, at monthly intervals except during 
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the mating period, pregnancy and lactation, when observations were made at 
intervals of a few days, and sometimes daily. 
Routine weighing was always done during the morning because 
daily weight changes correlated with feeding were observed, A large 
quantity of food was consumed soon after the animals were fed at night and 
weight increased correspondingly. Weight decreased by up to 1.5 g. between 
early morning and late afternoon. In the laboratory, animals were weighed 
to the nearest 0.5 g. on a Sartorius top-pan balance. Animals released 
in the field were weighed to the nearest 1.0 g. on a Salter 200 g. spring 
balance. 
2. Breeding 
Some pairs were housed together continuously but mostly the males 
and females were segregated before the onset of the breeding season and 
the males allowed access to the females only while under observation. 
Either the male was introduced into a cage containing one or more females 
or, in the twin unit cages, in which a male was housed in one compartment 
and females in the other, the centre partition was raised and the animals 
allowed to mix. The animals were then inspected at intervals of 30 
minutes or less and any activity associated with mating was noted, If 
copulation did not commence within a few hours the animals were again 
segregated until the following day, or for several days, 
If copulation did commence the animals were inspected frequently 
to determine the duration of the copulation. When pairs were mating they 
were allowed to remain together for as many hours (up to 18) each day as 
it was possible to maintain observations. In a few cases a second 
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copulation was observed on the one day but more usually the animals did 
not copulate again until the following day. Once a female commenced mating 
she was usually transferred (after the first day) to another cage so that 
a fresh male could be introduced to the remaining females in the cage. 
Some females were allowed to copulate only once. An insufficient number 
of cages was available to permit females to be housed individually 
throughout the breeding season. 
It was found that spermatozoa appeared in the urine of females 
after copulation. Observations were made on a large number of urine samples 
collected from females at different intervals after copulation. For a few 
hours after copulation the urine sometimes contained small semen clots with 
motile spermatozoa. Non-motile spermatozoa were very numerous in the 
urine for up to 12 hours after copulation and decreasing numbers could be 
seen for up to two or three days. 
Frequent observations were made on the pairs housed together 
continuously and in many instances the beginning of copulation was 
observed and the duration determined. By taking urine samples from the 
females of these pairs once or twice daily, copulations not observed could 
be detected with reasonable certainty. 
3. Surgery 
Laparotomies were performed to remove the right ovary and uterus, 
and the left ovary and uterus, in two stages at various intervals after 
copulation or parturition. The right ovary and uterus were removed first, 
either after copulation or after parturition, and the left ovary and 
uterus were removed later, after parturition. In addition several females 
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were bilaterally ovariectomised at the one operation. 
Very satisfactory anaesthesia was obtained with Lilly 11 Sodium 
Amytal". A stock solution containing 10 mg./ml, of sterile distilled 
water was freshly prepared when required and injected intramuscularly at 
the rate of 0.08 mg./g. of body weight. The full dose was divided between 
the right and left thighs and anaesthesia was induced within 20 minutes. 
Occasionally a supplementary dose of approximately one-quarter the initial 
dose was necessary. Surgical anaesthesia was maintained for up to 
three-quarters of an hour and the animals were mobile two to three hours 
after injection of the anaesthetic. Forty two laparotomies were performed 
and only three animals died under anaesthesia, all while undergoing their 
first laparotomy. 
Before surgery was commenced the pouch area was photographed. 
The hair above the pouch area was then clipped and a midline incision to 
1.5 cm. long made, Notes were made on the appearance of the entire 
reproductive tract. If the ovaries only were to be excised ligatures were 
first placed around the Fallopian tubes and ovarian blood vessels. If one 
ovary and uterus were to be removed a ligature was placed around the 
uterine neck, and another around the blood vessels to the ovary and uterus, 
and the ovary, Fallopian tube and uterus were then removed together. The 
muscles and skin were sutured separately with Deknatel surgical thread, 
No aseptic precautions were found necessary. The incision healed rapidly 
and the animals removed their own skin sutures three or four days after 
operation. 
4. Histology 
All tissues obtained at laparotomy or autopsy were fixed and 
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stored in Bouin's solution. Ovaries and uteri were serially sectioned at 
8 microns. The majority of sections were stained with Ehrlich's haematoxylin 
and counterstained with eosin. A few sections were stained with Mallory's 
connective tissue stain. 
One diameter of Graafian follicles, of the oocytes in Graafian 
follicles and of corpora lutea was calculated by counting the number of 
sections each appeared in and multiplying this number by 8 microns. 
Because of the difficulty in distinguishing the theca from the ovarian 
stroma at the beginning and end sections of Graafian follicles and corpora 
lutea the thickness of the theca was not included in the diameter of these 
structures, Graafian follicles were measured from first to last appearance 
of membrana granulosa cells and corpora lutea from first to last appearance 
of luteal cells, The diameter of oocytes included the thickness of the 
zona pellucida. 
Since up to 10 or 11 Graafian follicles or corpora lutea were 
present in a single ovary it was necessary to make outline drawings of 
them in sections of the ovary to identify each one and to simplify counting 
the number of sections in which they a~peared. Drawings were made using 
a Leitz drawing mirror with a 6 x eyepiece and a 3.5 x objective. Every 
section in which a Graafian follicle or corpus luteum appeared or 
disappeared was drawn. 
Graafian follicles and corpora lutea were observed to be very 
irregular in shape and considerable variation was seen in the calculated 
diameters of the follicles, or the corpora lutea, from one ovary. The 
mean diameter, and the range in diameter, of the Graafian follicles, 
oocytes and corpora lutea in individual ovaries are shown in Appendices 
14 and 15. Throughout the text only mean diameters are referred to. 
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The height of the epithelium lining the uterus and the endometrial 
glands was measured with a Leitz micrometer eyepiece. The uterine 
epithelium was measured in the thicker part of the endometrium (dorsal and 
ventral surfaces of the uterus) and the gland epithelium was measured in 
the glands close to the uterine epithelium in the mid-dorsal or mid-ventral 
region. Five measurements were made of each and an average obtained. The 
results for individual uteri are shown in Appendix 16. 
C. Breeding season 
Information on the duration of the breeding season, defined as 
the period during which mating takes place, has been obtained both 
indirectly, from observations on the reproductive condition of newly 
trapped females, and directly from the occurrence of matings in the 
laboratory. 
1. A· stuartii 
Observations on a total of 94 newly trapped females suggest that 
there is a restricted breeding season in the winter, during which all 
females become pregnant. Females were trapped in all months of the year 
except January and October. None of the 73 females trapped between early 
February and mid-August was pregnant or lactating, In September, ten of 
the twelve females trapped were in late pregnancy and two had pouch young 
approximately seven days old*. All nine females trapped in November and 
December were lactating. One of these females was carrying young which 
*Age estimated by comparison of body weight with that of young of known age. 
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were estimated to be 40 days old**· The other eight were not carrying 
young in the pouch at the time of capture, and it was assumed that their 
litters were more than 40 days old (see D below). 
Births in.!_. stuartii occur 26 to 35 days after mating (see I 
below). From the dates on which the pregnant females, and the females 
with pouch young of approximately known age, were captured (shown in 
Appendices 5·, 6 and 7) it can be calculated that these females mated in 
August. Since the females trapped before mid-August were not pregnant and 
since no females with litters under 40 days of age were trapped after 
early November mating in the field appears to be restricted to August. 
In the laboratory the breeding season was found to extend from 
mid-July to early September. The dates on which matings and births 
occurred are shown in Figure 8. Males were segregated from females in May, 
but when spermatogenesis commenced in mid-June (see Chapter V, C) the 
animals were given freQuent opportunities to mate. Thirty nine females 
mated in the laboratory; 19 in July, 19 in August and 1 in September, the 
earliest date being July 13th and the latest, September 6th. Twenty seven 
of these females were subseQuently found to be pregnant and 16 gave birth 
to young; 7 in August, 8 in September and 1 in October. Five females 
which were pregnant when trapped gave birth in September. 
In Marlow's (1961) laboratory study of A. stuartii mating was 
found to occur only in early August and six litters (four from observed 
matings) were born in early September. 
** Age estimated by comparison of pes length and external characters with 
those of young of known age. 
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2. !· £. flavipes 
This species also breeds during the winter. Thirty five newly 
caught females were examined over the months of February, May, June, July, 
August, September and November. No pregnant or lactating females were 
found in a total of 25 trapped from February to August. Two pregnant 
females and three females with pouch young, estimated to be not more than 
ten days old*, were trapped in early September (dates of capture shown in 
Appendix 8). Births occur 23 to 26 days after mating (see I below) in!· 
f, flavipes so it can be calculated that these females mated in early 
August. Four females which were lactating, but not carrying pouch young, 
and one recently weaned female, were trapped in November. In the 
laboratory, matings were observed in June, July and August and births 
occurred in July and August (see Figure 8). Spermatogenesis begins at the 
end of April (see Chapter V, C) and although animals were given 
opportunities to mate from late May onwards, the earliest date on which 
mating occurred was June 27th. 
Figure 8 shows that under laboratory conditions the breeding 
season for!· £. flavipes is of approximately the same duration as that 
for!· stuartii, but breeding appears to commence two to three weeks 
earlier in!· £. flavipes. 
3. !· £. leucogaster 
Only eleven females were available for study in the laboratory 
and they were received, soon after capture, in April, May and early June. 
*Age estimated by comparison of body weight with that of young of known age. 

47 
None of the females was pregnant or lactating when received. Spermatogenesis 
probably commences in May (see Chapter V, C) but no matings were observed 
until July. Litters were born in August. The dates on which matings and 
births occurred are shown in Figure 8, and it can be seen that breeding 
in!·.£. leucogaster occurred within the observed limits of the breeding 
season for!· .£. flavipes. 
D. Life History 
1 , ~ stuartii 
The young are dependent on the mother for three to four months 
after birth. Marlow (1961) found that the young ceased to suckle when 
about 90 days old but in the present study one litter was still suckling 
at 95 days and another at 108 days, For the first 30 to 40 days of pouch 
life the young remained on the nipples all the time. After 40 days the 
nipples were relinquished for increasing periods and the mothers were seen 
moving about without their young, When the young were about 70 days old 
they started making short excursions on their own. They were first 
observed to drink water and eat solid food at 85 days of age. Development 
of the pouch young has been described in detail by Marlow (1961). The 
pouch of a female with new-born young, and another with 30 day old young 
is shown in Figure 9. 
The young reach sexual maturity in the breeding season of the 
year following that in which they were born. Six females reared in the 
laboratory all mated in their first breeding season. Only one of the six 
carried a litter in the pouch but two others were known to be pregnant and 

all showed the characteristic changes in the pouch area associated with 
breeding (see F below). All young which had been reared in the field bred 
in their first year; no non-pregnant or non-lactating females were 
trapped after the onset of the breeding season in the field and all 
immature females trapped before the onset of the breeding season, and 
maintained in the laboratory, bred or showed pouch development. Females 
rear only one litter a year and evidence which shows that,!. stuartii is 
monoestrous will be. presented later. 
When females have reared young they can be distinguished from 
immature females, before the onset of the breeding season, by the 
condition of the pouch (see F below). However, no indication of the 
number of litters reared, and hence age, can be obtained from the pouch 
condition of such females. Females were classed as juveniles up to the 
time of their first breeding season and as adults when pregnant or lactating 
or when the condition of the pouch indicated. that they had reared young. 
Adult females can also be distinguished from juvenile females by 
body weight. The body weights of juvenile and adult females at capture 
are plotted in Figure 10. With two exceptions the adult females trapped 
between February and July were heavier than the juvenile females trapped 
between February and August. 
Some females breed in at least two successive seasons. Five 
females obtained as juveniles were maintained in the laboratory over two 
breeding seasons. One of these females reared a litter in both the first 
and second breeding seasons and another was known to be pregnant in the 
second season, Two others showed pouch development, and can be assumed 
to have been potential breeders, and one showed no signs of reproductive 
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activity in the second breeding season. Of ten females obtained as adults 
four produced young, five showed pouch development and only one showed no 
signs of reproductive activity in the breeding season after they were 
captured, As the age of the adult females could not be determined it was 
not known if any of these females had bred in more than two seasons, No 
females were maintained in the laboratory for more than two seasons. 
While it has been shown that females can produce young in at least 
two consecutive breeding seasons only a small proportion of females survive 
for more than one breeding season in the field. Over the three years in 
which trapping was carried out only 11 (15.3%) of the 72 females trapped 
between February and August were adult. In view of the high mortality 
after one breeding season (85% or more) the number of animals that could 
be expected to survive for a third breeding season would be very low, if 
the same mortality rate held, 
The general features of the life history of :!_ • .f, flavipes are 
similar to those of!· stuartii, The young reach sexual maturity in their 
first year. Females can reproduce again in their second, and in one case, 
third year; and only one litter is reared each year. Juvenile and adult 
females can be distinguished by pouch condition and by body weight. 
The young are dependent on the mother for about four months. 
One litter was still suckling when 100 days old and one female with young 
ceased lactating between 110 and 119 days after giving birth. Young were 
first observed off the nipples when 31 days old. At 62 days they were 
able to move in and out of the nest box and climb on the cage wire, even 
though the eyes were still closed. By 70 days the eyes were open and one 
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young was observed drinking water. Solid food was eaten at 83 days. 
Five females reared in the laboratory reached sexual maturity 
in the breeding season following their birth. All immature animals 
trapped and maintained in the laboratory showed pouch development in their 
first season. Four females were maintained in the laboratory for two 
breeding seasons. Two of these females reared litters and the other two 
showed pouch development. Two females which were adult when obtained 
showed pouch development in the breeding season following their capture, 
One of the females which reared a litter in the second breeding season 
also reared a litter in her third year. However, this female, Wl1ich had 
one ovary and uterus removed in her first year and was not mated in her 
first breeding season, produced only two litters over the three years, 
The body weights of juvenile and adult females at capture are 
shown in Figure 11. The adult females trapped in February, May and Jm1.e 
were all heavier than the juveniles trapped in the pre-breeding months. 
Direct observations on the weight increase were made for two females which 
were first captured as juveniles and later recaptured as adults. 
3. !:_ • ..f.. leucogaster 
Information on the life history of !:_ • ..f.. leucQEaster was obtained 
from eleven females, only nine of which were maintained in the laboratory 
for periods ranging from one to eighteen months, and from two litters 
born in captivity. 
The development of the young was found to be similar to that of 
!:_ • ..f.. flavipes and suckling continued for·at least 90 days for one litter. 
The age at which sexual maturity is reached was not established; only 
three female young were reared in the laboratory and all died before the 

FIGURE 8 
FIGURE 8 
Breeding season and season of birth for~ stuartii, 
!, . .f. flavipes and J! • .f. leucogaster 
• Laboratory mating known to be successful 
0 Laboratory mating 
• Birth from observed mating 
0 Birth from field mating 
0 Birth date estimated from age of pouch young 
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FIGURE 11 
Body weight at capture of!::_. fl~vip~ flavipes 
females trapped in 1962, 1963 and 1964, including 
recaptures. Females 48 and 50 were first captured 
as juveniles and later recaptured as adults. 
(Data in Appendix 8) 
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onset of the breeding season. 
One female which reared young in the laboratory had not 
previously reared young and one which was adult when obtained bred again 
in the laboratory. Five of the eleven females obtained were adult but no 
information was available on the total number of juvenile and adult females 
trapped so the proportion of females which survived for more than one 
breeding season could not be estimated. Weight at capture was not 
recorded for these females but the weight record for one female, obtained 
as an immature animal and maintained in the laboratory over two breeding 
seasons, suggests that growth continues as in!· stuartii and!· :f.. 
flavipes females. 
1. !· stuartii 
Courtship and copulation in ]1. stuartii has h9en described, as 
follows, by Marlow ( 1961). "Courtship is initiated by the male seizing 
the scruff of the female's neck in his jaws and following her aro1md the 
cage. While still maintaining his grip, the male maneouvres the female 
into a position which permits his mounting from the rear , • • • Courtship 
lasts for about half an hour • • • • Erection occurs during the final stages 
of courtship and when the male has finally mounted the penis is strongly 
flexed and has a markedly bifid glans. Copulation lasts for more than 
five hours, and exhibits sharply defined quiescent and active phases. 
Throughout copulation the forelimbs of the male are flexed posteriorly 
below the thorax, maintaining a grip on the flanks of the female in the 
anterior lumbar region. During the quiescent period, the male releases 
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the scruff of the female and may exhibit a scratching reflex with one of 
his hind feet. In the early stages the penis may be withdrawn and the 
male may turn his head and groom his genital region. ls copulation 
proceeds, the flexure in the penis disappears and the phallus then passes 
to one side of the scrotal peduncle. At this stage the animals become 
firmly locked together in a manner similar to that which obtains in 
certain carnivores. The onset of the active phase is heralded by a 
remarkable sinuous lateral wriggling of the tail of the male who then 
seizes the female's scruff in his jaws. He braces his hind feet against 
the female's rump and gives a single powerful coital thrust. Both animals 
roll over onto one side together and then resume their former position. 
The active phase lasts for about ten seconds and alternates regularly with 
the quiescent stage which lasts for about four minutes •... The role of 
the female during copulation is entirely passive: in the later stages she 
squats with her hind quarters slightly raised and with her head flexed 
downwards so that the crown rests on the floor of the cage." 
In its major features this pattern of courtship and copulation 
was confirmed by observation of copulation in 39 pairs of!· stuartii, 
most of which copulated more than once. The conditions under which these 
animals copulated varied; in some cases the males were allowed access to 
the females only while under observation, as in Marlow's study, and in 
other cases the males and females were housed together continuously (see 
B above). No differences in ma ting behaviour were noticed in these 
different circumstances but, in the case of the pairs housed together 
continuously, the courtship and beginning of copulation were not always 
observed. 
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The locking together of the animals in the later stages of 
c on was very firm, V\lhen disturbed, some rs tried to 
but had considerable difficul in di one of the pair was 
sometimes around backvvards by the other animal before they 
Some variation was seen from the of c and 
c on described by Marlow, was often restricted to a muc}1 
shorter od than 30 minutes and in some cases copulation commenced as 
soon as the male was introduced, While some males would smell 
or lick the cloacal region and area of the female, In many cases 
c on lasted for less than five hours and in some the active and 
scent s were not or well defined, characteris 
s01md was made intermi by some males on and thi 
sound was sometime increased intensity if the animals were disturbed 
either the presence of another animal 9 or ted 
of the nin.e females which mated in the 
were allowed. to c only once, All but 3 of the other 31 females 
d more than once, the maximum number of copulations observed for 
any one female being ,14. The duration of each c on va,ried 
considerably; the minimum time was half an hour and the maximum, twelve 
hours, Of 100 copulations timed from beginning to end 60 lasted less than 
five hours and 40, five hours or more, The total time spent in copulation 
by any one female ranged from 1 hou.r to 6CY~ hours, The data collected for 
each female on the number of coP'ilations the duration of each copulation 
and the total time spent copulating can be seen in 
In those females which copulated more than once, the 
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period extended over more than one day. The observed maximum duration of 
behavioural oestrus was 13 days, during which the pair copulated 14 times. 
However, in this case the male had not been allowed access to the female 
on the four days immediately preceding the first copulation so oestrus may 
have been even longer than 13 days. 
The maximum duration of behavio>J.ral oestrus was determined for 
19 females. It ranged from 1 to 13 days with a mean duration of 6.2 days. 
For 12 females in which the observed duration of behavioural oestrus was 
minimal, because the males were not allowed access to the females on the 
day(s) immediately preceding the first copulation, the range was also 1 
to 13 days, with a mean of 5.5 days. 
During oestrus, most females copulated once a day even when they 
had continuous access to a male (see Appendix 11). Only a few females 
were observed to copulate twice on the one day and a few others had 
intervals of more than one day between successive copulations. 
Marlow (1961) found that females copulated an 9.Verage of 3 times 
(minimum 2, maximum 4) during their oestrous period, which lasted an 
average of 4.3 days (minimum 2, maximum 7). 
In Dasyurus, the only dasyurid marsupial other than ~hinu~ 
in which mating has been carefully observed, Hill and O'Donoghue (1913) 
found that copulation sometimes extended intermittently over a period of 
two to three days. However, in the majority of cases there was only a 
single copulation, generally lasting for several hours. They found that 
spermatozoa remained alive in the Fallopian tubes for at least two weeks. 
Similarly, in !. st~tii, spermatozoa were found for up to 14 
days after copulation in sections of the Fallopian tubes of females which 
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had mated but not ovulated. They could be seen lying in bunches in the 
glands opening into the lower portion of the Fallopian tuhss. Also,motile 
spermatozoa were seen in the Fallopian tubes of one animal five days after 
copulation. No spermatozoa were ever seen in the lumen of the uterus but 
they were occasionally seen in the openings of the endometrial glands. 
After ovulation no spermatozoa were seen in any part of the tract, 
2. !,. f. flavipes 
Courtship and copulation were observed in nine pairs of !,. f. 
flavipes and the pattern was found to be very similar to that seen in!,. 
stuarti~. The males, however, tended to be more vocal during copulation. 
All females copulated more than once, with a minimw~ of twice 
and a maximum of thirteen times and each copulation lasted from one to six 
hours. The maximum total time spent by a single female copulating was 55·~ 
hours. The maximum duration of behavioural oestrus was determined for 
only five females; it ranged from 3 to 12 days, with a mean of 7.6 days. 
In four other females, in which the observed duration of behavioural 
oestrus was minimal, the range was from 2 to 10 days, with a mean of 5.75 
days. The number of copulations, the duration of copulation and the 
duration of behavioural oestrus for each of the nine females is shown in 
A.ppendix 1 2 . 
3. !,. f. leucogaster 
The mating behaviour of !,. f. leucogaster was found to be 
different from that of !,. fo Qavipes and !, .. stuartii. 
In the first breeding season in which observations were made on 
!,. f. leucogaster the males were only allowed access to the females while 
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under observation, No c or c on was seen, In the next 
season the males were allowed continuous access to the females, 
Under these conditions c on was observed but the males were never 
seen to court the females. The males were very much less active 
on than !· .f .flavi -pes males and it was sometimes very difficult 
to determine direct observation, whether the animals were copulating, 
It was confirmed in these cases by the presence of spermatozoa in urine 
obtained from the female after the suspected c on, On one occasion 
the vocalisation of the male led to the detection of copulation. 
In the six females which mated in the c on was 
observed. fifteen times. further twelve c ons were confirmed 
in the urine of the females, The minimum the presence of 
number of c ons per female was two and the maximum;, ei Because 
of the difficul of a.e whether on was the 
duration could not be timed. but t appears to be shorter 
The maximum duration observed fo:c than in 
a 
less 
to 18 
f 
ation was 
in 
hours, C on also appears to take place 
Behavioural oestrus lasted from 6 
(mean of 10.2 days), but none of the females copulated on each 
day of her oestrous period. Most of the females copulated on every second 
or third day. The data collected for the six females on number of 
copulations, duration of copulation and duration of behavioural oestrus is 
shown in Appendix 12. 
The failure of the animals to copulate in the first breeding 
season ma;y have been due to the regime to which were subjected One 
of these females copulated and produced young at the second at 
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breeding!· .f. leucogaster under different conditions. 
F. Development of the pouch ar~ 
A true pouch is absent in Antechirms but during pregnancy and 
lactation considerable development of the pouch area occurs. The changes 
seen were essentially similar in each of the three forms of Antechinus 
studi.ed. 
In the juvenile female the pouch area was discernable only as a 
small area on the abdomen covered with short white hairs (Figure 12/1). 
The skin was pale and the nipples minute. Just prior to mating the skin 
became red (Figure 12/2) and a dry, dark red secretion sometimes 
accwnula ted around the nipples. The redness of the skin began to fad·e 
within a few days of the end of behavioural oestrus but the red secretion 
sometimes remained around the nipples until shortly before parturition. 
During pregnancy further changes took place, The covering hairs grew longer 
and the pouch area expanded (Figure 12/3). About 10 to 12 days before 
parturition the skin of the pouch area developed a granular appearance. 
Two or three days later ridges developed between the then slightly 
enlarged nipples and the sides of the pouch area started to thicken. At 
about five days before parturition these changes were maximal (Figure 12/ 4). 
A clear, watery fluid sometimes accumulated around the nipples 
before parturition. In!· stuartii, it was seen in one female seven hours 
before young were found in the pouch and in another, on the day before. 
Copious clear fluid was seen around the nipples of females which lost 
their young soon after birth. Under low magnification this fluid could be 
seen welling up from the slit-like orifices around the top of the nipples. 
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In females not suckling young, secretion of this fluid continued for up to 
three days. In three !J:.. stuartii females which w·are suckling young, but 
also had unoccupied nipples, secretion of the clear fluid from the 
unsuckled nipples continued for at least five days. 
Pouch development depends neither on mating nor on pregnancy, 
Five A, stuartii females which mated and failed to become pregnant (as was 
- ----
evident from the presence of undivided eggs in the uteri) and fifteen 
unmated!,. stuartii females showed changes in the pouch area identical with 
those seen in pregnant females. Ten rn11llated !· £. flavipes females and 
one mated, non-pregnant !J:.. £. leucogaster female also showed these pouch 
changes, 
Two !· stuartii and two A· f. flavipes females were ovariectomised 
after the pouch skin had reddened but before it had become granular. The 
redness was lost and no further development of the pouch area occurred in 
any of these females during the 50 days that they remained under 
observation. The ovaries of all four females contained corpora lutea at 
the time of removal. 
After birth and attachment of the young the suckled nipples and 
their associated mammary glands enlarged and the pouch area expanded as 
the yo'Jllg grew. If the number of pouch young at birth was less than the 
number of nipples the unsuckled nipples and associated mammary glands did 
not enlarge. The young remained attached to the nipples for approximately 
the first 35 days of pouch life and intermittent suckling continued for 
up to four months. If any of the yo·llllg were lost during pouch life the 
corresponding number of nipples and mammary glands regressed; only the 
same number of mammary gla~'l.ds as there were young being suckled remained 

59 
functional. This relationship made it possible to determine the number of 
young suckled by animals in the field, even when these females were not 
carrying their young in the pouch at the time of capture. During lac ta ti on 
the pouch hairs became a deep red brown colour. The condition of the 
pouch area in late lactation is illustrated in Figure 13/1. At this stage 
thin, creamy white milk could be expressed from the nipples, In one!· f. 
flavipes female milk oozed from the nipples when the young were not suckling. 
At the end of lactation the pouch area regressed slowly, ove:r· a 
period of four to six weeks, to the condition shown in Figure 13/2. When 
regressed the pouch could be distinguished from that of the juvenile female 
in two ways: the suckled nipples remained slightly enlarged and 
elongated, and, for several months, the pouch fur remained discoloured, 
especially around the nipples. 
In those females in which pouch development occurred but no 
young were suckled the pouch area regressed rapidly and no further 
development was seen during the one breeding season. Maximal development 
was maintained for about two days after parturition, or, in non-pregnant 
animals, the time considered to correspond to parturition (i.e. the time 
of appearance of clear fluid around the nipples). The granular appearance 
of the skin was lost after about five days and within three to four weeks 
the pouch area was indistinguishable from that of juvenile females. 
These observations on pouch development and regression differ in 
some aspects from those made by lVIarlow (1961). He found that the lateral 
edges of the pouch commenced thickening 16 days before parturition (8 to 9 
days earlier than observed in the present study), and that pouch 
development remained maximal for 35 days after the end of lactation (in 

FIGURE: 2 
FIGURE 12 
Development of the pouch area in !:,. stuartii 
1. Pouch area of juvenile female showing the covering of short white 
hairs. 
2. Pouch area of juvenile female during oestrus. The hairs have been 
clipped to show the reddened skin. (The dark bands on either side 
of the pouch area are due to shadows on the darker, exposed 
underhair). 
3. Pouch area during pregnancy. The covering hairs have grown longer 
and the area has expanded. 
4. Pouch area during late pregnancy with hairs clipped and deflected. 
The skin has a granular appearance and the nipples have enlarged. 
There are ridges between the nipples and the sides of the pouch area 
have thickened. 
(1 - 4 approximately x 1!) 
e e 

FIGURE 13 
FIGURE 13 
Pouch area in !_. stuartii 
1. Pouch area towards the end of lactation. 
2. Pouch area of adult female during anoestrus. 
The hairs have been clipped to show the 
slightly elongated nipples (compare size of 
nipples with those of juvenile female, Fig. 12/2) 
(1, 2 approximately x 1t) 
e 
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the present study regression of the pouch area was almost complete in this 
length of time). One possible explanation for the latter discrepancy is 
that Marlow's criteria for the termination of lactation differed from those 
in the present study, This could lead to overestimation of the time 
required for pouch regression if the lactation period was underestimated. 
G. Weight changes during pregnancy 
Characteristic changes were observed in the body weight of 
females during pregnancy and at the time of parturition (Figure 14), 
After mating, the weight of most females decreased initially and then, 
within 15 days began to increase, reaching a maximum in the last five days 
of pregnancy, when the abdominal region was enlarged and very firm. After 
parturition body weight fell. In some cases it continued to fall slowly 
for several days, but in those females which were suckling young, the 
weight then increased as lactation proceeded, due largely to the growth 
of the attached young. 
While the actual weight changes varied considerably between 
different females the pattern of changes observed was similar in all cases. 
Figure 14 shows the pattern in five!· stuartii females. In two of these 
females the right ovary and uterus were removed during pregnancy but the 
changes in weight were similar to those in the three intact females. The 
time' of parturition was known to within twelve hours for the five females 
and all were weighed in the morning and again in the evening of the day 
on which the young were born. Three were weighed in the morning and again 
in the evening, before feeding, for several days before parturition and it 
can be seen that the fall in body weight that accompanies parturition is 
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much than the usual fall, 
also undergo s in body wei 
the period corresponding to pregnancy (:B'igure 15), This period was 
desi gnancy in the related marsupial, 
0 1 Donoghue ( 191 In four females, which mated but did not become 
, and in four unmated females, the pattern of weight changes was 
similar to that seen in pre females, However, at the time 
corresponding to tion (i,e, the time of appearance of clear fluid 
around the nipples) there was only a small initial fall in wei Weight 
then continued to decrease sl over a od of several days, 
The same of weight changes was also observed in pregnant 
gure 6), 
Table 7 shows the fall in wei at tion 9 or at the 
of appearance of cJ ear fluid around the n:i in all the females 
which detailed weight records were The fall in wei at ti on 
cannot be accounted for the weight of the as in most cases the 
females were the young in the pouch when weighed, Even :in those 
females in which only a few or no young were carried in the pouch the 
weight drop cannot be entirely accounted for by the loss of young, Newborn 
!_. wei.gh rL 015 g. so that the total weight of embryos, as 
a maximum of eighteen (the maximum number of corpora lutea found in any 
female was eighteen) would be less than 0,3 g, 
It can be seen from Table 7 that the weight drop recorded for 
,;:;;...;:..;:.:;;;;;;:;;...::.:;:;,;:::. was larger in all intact pregnant females, and in the majori 
of pregnant females with only one uterus than in non-pregnant females, 
Loss of fluid and perhaps foetal membranes, at parturition (see H bel 
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may account for the generally larger weight drop in pregnant females. 
In four of the five pregnant females in which the weight drop 
was no greater than in non-pregnant females no young were found in the 
pouch or in the nest paper. It had been established that these females 
were pregnant when the right uterus was removed early in pregnancy. If 
the weight drop is due in part to loss of foetal membranes at parturition 
the small weight drop, together with the absence of young, in these four 
females suggests that some or all of the embryos in the left uterus may 
have failed to complete development. Young were found in all but two of 
the nine females from each of which one uterus was removed during 
pregnancy, and in which the weight drop was greater than in non-pregnant 
females. 
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FIGURES 15 and 16 
FIGURE 15 
Changes in body weight of non-pregnant !::,. stuartii 
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FIGURE 16 
Changes in body weight of pregnant 
!::,. f. flavipes* and !::,. f. leucogaster 
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H. Parturition 
When pouch development was maximal the pouches of all females 
were inspected at least once a day to determine the day of birth of the 
young. Parturition was not observed but the time of parturition was 
determined, to within 12 hours, for 11 !· stuartii, 1 !. £. flavipes and 
2 !:,. £. leucogaster and to within 24 hours, for a further 10 J:.. stuartii 
and 4 !,. £. flavipes. The data for each female is shown in Appendix 13. 
All births for which the time was known to within twelve hours occurred 
between 7.30 a.m. and midnight. At least five of these births occurred in 
daylight hours and, from observations made on the nest material (see below) 
at the time the young were first seen in the pouch in other females, it 
was concluded that the majority of births occurred during the day. This 
contrasts with Marlow's (1961) observation that all (six) births occurred 
at night. 
In most cases the nest box was inspected as soon as young were 
found in the pouch, Unattached young were found in the nest paper on 
eight occasions but only two of the sixteen young were alive. On several 
occasions a small quantity (about 1 ml.) of a semi-transparent gelatinous 
substance was found on the nest paper, which was also very wet and 
bloodstained. The nest paper remained wet for several hours. More often 
the nest paper was found to be stained and sticky, but only slightly damp, 
suggesting that parturition had occurred many hours earlier. After 
parturition the urine of the females was tinged with blood for about a day 
and blood cells could be seen in the urine for three or four days. 
Sharman and Calaby (1964) observed that several ml, of viscous 
fluid ran from the urogenital opening, followed by the fluid filled 
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allantois, shortly before the birth of the young in the red kangaroo. The 
gelatinous material found after parturition in!,. stuartii was not 
examined for, but may have contained, foetal membranes. 
I. Gestation period 
The gestation period is most precisely defined as the interval 
between conception and parturition. However, the time at which ovulation 
and fertilization occur in relation to behavioural oestrus has not been 
determined for Antechinus and so the gestation period is here defined as 
the interval between the last copulation (the end of behavioural oestrus) 
and the day of birth of the young. The time of parturition was known to 
within 12 hours for some animals and to within 24 hours for others. In 
the latter the date on which the young were first seen in the pouch was 
taken as the day of birth. 
The range and mean duration of the gestation period for 14 !,. 
stuartii, 5 !_ • .£. flavipes and 2 !_ • .£. leucogaster is shown in Table 8. 
It can be seen that the gestation period for each of the three forms varies 
considerably and, although little data is available for!· .£. flavipes 
and!· .£. leucogaster, the gestation periods for these two forms appear to 
be shorter than the gestation period for!,. stuartii. The extreme 
variability seen in the gestation period of!· stuartii (26 to 35 days) 
suggests that either some variable period of delay in development occurs 
or that ovulation does not occur at a fixed time in relation to behavioural 
oestrus. Some observations which support the latter explanation will be 
presented in section 1, 4 below. 
Marlow (1961) determined the gestation period for four!,. stuartii 
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and found that it varied from 30 to 33 days. However, these figures are 
not comparable with those shown for!_. stuartii in Table 8 because Marlow 
calculated the gestation period from the day of the first copulation. If 
the gestation periods for the 14 }!. stuartii are calculated from the day 
of the first copulation they range from 27 to 41 days. 
Not all females which mated in the laboratory were observed to 
give birth to young, However, these females showed a similar pattern of 
changes in body weight (see G above) to the females which were observed to 
produce young and their body weight fell when clear fluid started to 
accumulate around the nipples. The interval between the last copulation 
and weight drop (or the time of appearance of clear fluid around the 
nipples) is therefore considered to be comparable to the gestation period. 
The time from the last copulation to weight drop was determined 
for seven }!. stuartii which were known to be pregnant (by histological 
examination of one uterus removed after mating) and for three }!. stuartii 
which failed to conceive (undivided eggs found in uteri) and the range is 
shown in Table 8. It can be seen that, with the exception of one pregnant 
female, the time from last copulation to weight drop is within the range 
of times recorded for the gestation period, 

TABLE 8 
Gestation period (days) for!. stuartii, !· .f., flavipes and!, . .f.. 
leucogaster. (Derived from data in Appendices 11 and 12) 
Gestation period !_. !_. .f.. !_ • .f.. 
(days) timed from stuartii flavipes leucogaster 
Last copulation 26-35 23-26 24, 27 
to birth n == 1 4 n == 5 n = 2 
x 29.2 x 24.0 x 25.5 
28-31,40 (pregnant) 
Last copulation n 1 
to weight drop 26, 29, 31 (non-pregnant) 
n == 3 
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J. Litter Size 
The maximum size of the litter which can be carried in the pouch 
is determined by the number of nipples. The number of pairs of nipples 
varies in animals from different localities and occasionally slight 
variations occur in animals from the same locality, !· stuartii females 
from various collections have been seen to have from three to five pairs 
of nipples, but, with the exception of two females which had only nine 
nipples, all females in this study had five pairs. Six pairs of nipples 
were found in all the J::. • .f.. flavipes studied, except the one from Baradine, 
which had only five pairs. The J::. • .f.. leucogaster females had five pairs 
of nipples. 
Observations on the number of young in the pouch, or the nipple 
size (see F above), of newly trapped lactating females and females which 
had reared young show that, in the field, the majority of females carry 
the maximum number of young in the pouch. Table 9 summarises the data 
obtained for!. stuartii and!· .f.. flavipes. Two of the J::.. stuartii females 
which were lactating, but not carrying young, when trapped were released 
and recaptured after the pouch had regressed, It could be seen from the 
size of the nipples that one of these females had lost three of her litter 
at some time after the initial capture (three nipples smaller than other 
seven) , while the other female appeared to have reared all her young 
(nipples all of equal size). 
In the laboratory very few females carried a maximum number of 
young in the pouch. Table 10 shows the number of pouch young on the day 
of birth in each of the three forms of Antechinus studied. Of the females 
with intact reproductive tracts only four of twelve J::.. stuartii had 10 

pouch young, and one of three!· f. flavipes, 12 pouch young, on the day 
of birth. None of the!· stuartii females with only one ovary and uterus 
produced more than half the maximum number of pouch young. The single !. 
f. flavipes with only one ovary and uterus produced six pouch young in one 
breeding season and eight in the following season. 
It is apparent from Tables 9 and 10 that, in!· stuartii and A· 
f. flavipes, reproductive success, as judged by the number of young carried 
in the pouch, is lower in laboratory than in field animals. Even when the 
number of unattached young found after parturition (see Appendix 13) were 
taken into account the discrepancy remained. Whether the lower 
reproductive success of laboratory animals was due to a higher intrauterine 
mortality or to loss of young at birth was not determined. 
Under laboratory conditions the mortality of young during pouch 
life was very high. A total of 112 young born in the laboratory were 
suckled for varying periods; 24 were removed from the pouch for growth 
data but of the remaining 88 only 4 survived to weaning. Many of the 
deaths occurred when the young were between 35 and 45 days old, at which 
time suckling had become intermittent. It can be seen from Table 9 that 
there is no corresponding mortality in the field. 

TABLE 9 
Number of young suckled by field animals 
(Data for!· stuartii in Appendices 5, 6 
and 7 and data for !· .f. flavipes in 
Appendix 8) 
Number of Females Total number of nipples 
used not used 
young in pouch 
!·~· 3 29 
_! . .f . .f. 3 36 0 
no young in pouch 
lactating 
!·~· 8 75 3 
_! • .f . .f. 4 47 1 
pouch regressed 
_!.~. 11 106 3 
! • .f . .f. 5 54 4 
70 
Mean number of 
young suckled 
9,6 
12 
9.4 
1 i. 7 
9.6 
10.6 

TABLE 10 
Number of pouch young on day of birth in laboratory 
!· stuartii, !· f. flavipes and!· f. leucogaster 
(Data for individual animals in Appendix 13) 
Reproductive Number of pouch young 
Tract 
Intact 
R. ovary and 
uterus removed 
Number of animals 
!·E.· 
!.f .f. 
! . .£.1. 
12 
3 
2 
9 
2 
range 
0 - 10 
4 ,8 '12 
3,4 
0 - 5 
6,8 
mean 
7.16 
2.9 
71 

The of the ti ve tract of !,, and 
seen to be at least superficially similar to the reproductive tract 
described by Pearson and de Bavay ( 951), of the related 
and A, Pearson and de 1 s description was a 
c one based on four (three and one A 
which, stated were fully grown adults, the tive 
histories of which were unknown, The below from Pearson and de 
's paper shows the 
mediirlln vagiwu:iii 
c11J1i-de-sac 
of the tive tract, 
urogenital sinus 
In the present study it was found that the gross appearance of 
the reproductive tract varied considerably, depending upon the tive 
condition of the animal. The changes seen in the reproductive tract of 
A throughout the year are illustrated in Figure 17, Before the 
onset of the breeding season the uteri of both juvenile and adult females 
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are small and oval and approximately the same size as the smooth flattened 
ovaries. Figure 17/1 shows the condition of the tract in a juvenile female 
in February and Figure 17/2, an adult female in June. The difference in 
size of the two tracts largely represents the growth which takes place in 
the intervening period in juvenile and adult females. During oestrus the 
whole tract becomes greatly enlarged (Figure 17/3); the ovaries are 
rounded and numerous large follicles project from the surface; the 
ovarian funnel is folded and very conspicuous, and the lateral vaginae and 
the urogenital sinus reach their largest size. After oestrus similar 
changes occur in the tracts of both pregnant and pseudopregnant females. 
Corpora lutea can be seen on the surface of the ovary, and the ovarian 
funnel regresses. The uteri enlarge and become rounded, reaching a 
maximum diameter of about 18 mm., and the uterine necks thicken. The 
lateral vaginae and urogenital sinus decrease in size and the median 
culs-de-sac enlarge, Figure 17/4 shows the condition of the reproductive 
tract of a pseudopregnant female at a stage equivalent to late pregnancy. 
The reduction in size of the lateral vaginae and increase in size of the 
median culs-de-sac during pregnancy suggests that the young may be born, 
as in other marsupials, including Dasyurus (Hill, 1900), by way of a 
pseudovaginal canal formed between the posterior end of the median 
culs-de-sac and the urogenital sinus at the time of parturition. Within 
five to ten days after parturition, or the time corresponding to 
parturition in pseudopregnant animals, the tract regresses to the condition 
seen in Figure 17/5. Corpora lutea can no longer be seen macroscopically 
in the ovary. The uteri remain rounded for a time but eventually regain 
an oval shape and, in both lactating and non-lactating females, the whole 
tract becomes smaller, 
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1, Material examined 
A total of 106 ovaries from 61 ~. have been serially 
sectioned and examined, In some cases both ovaries were removed at the 
one time and in other cases were removed at different times e g, one 
pregnancy and one during lactation, The material examined (grouped 
according to reproductive conditi consisted of -
Pre-breeding - 8 field animals collected in (2 
( May ( 1) and June (2), All were juveniles with 
the on of one adult obtained in 
In oes Graafian follicles in 2 fidd 
animals collected in t, 4 unmated anc1 5 mated 
animals" 
After oestrus - before tion or wei t 
4 field animals 8 animals 
non··pre 
2 mated and 1 unmated laboratory animal 
After parturition (P), wej 
development (PD), (lac 
drop , or maximal pouch 
and non-lac 
laboratory animals 
26' 0-10 days after p or vm (mated) 
8,20-95 days after P or WD 
6 ca 5 to 10 days after PD (u11mated) 
field animal 
lactating animal collected in November, 
animals) -
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Further details concerning this material can be seen in Appendices 14 and 
1 s. 
Ovaries obtained from two unmated !· f. flavipes females after 
maximal pouch development have also been serially sectioned and examined 
(see section 4). 
2. Changes in the ovary 
The overall histological appearance of the ovaries during the 
pre-breeding months, oestrus, pregnancy and lactation are illustrated in 
Figures 18, 19 and 20. The ovaries of females collected during the 
pre-breeding months all contained primary follicles of various sizes 
embedded in a dense stroma (Figure 18/1). No strands or clumps of 
interstitial cells were seen in the stroma at this or any later stage, 
Remnants (zona pellucida) of degenerate follicles (see below) were 
numerous in the ovary of the one adult female obtained in February and 
clearly distinguished it from the ovaries of the juvenile females. 
During oestrus the ovaries contained, in addition to Graafian 
follicles, very large numbers of smaller follicles with an extremely well 
developed theca interna (Figure 18/2), Corpora lutea in various stages 
of development were found in the ovaries of all pregnant animals and a 
section of an ovary with fully developed corpora lutea is shown in Figure 
19/1. In the majority of pregnant animals very little change from the 
condition at oestrus was seen in the follicles with the enlarged theca 
interna; in some animals these follicles had started to degenerate 
towards the end of pregnancy. The ovaries taken from non-pregnant animals 
during pseudopregnancy appeared to be identical in all respects with those 

of pregnant animals at equivalent stages. 
After parturition the corpora lutea degenerate very rapidly 
(Figure 19/2) and within 20 days can no longer be recognised. Degeneration 
of the follicles with the large theca interna takes place slowly during 
lactation (Figures 19/2 and 20/1) and at the end of lactation all that 
remains of these follicles is the crumpled zona pellucida (Figure 20/2). 
Some developing primary follicles are present at the end of lactation and 
the condition of the ovary is similar to that of the ovaries of females in 
the pre-breeding months. 
The degenerative changes seen in the ovaries were the same in 
both lactating and non-lactating female at corresponding times after 
parturition or weight drop and in unmated and post-partum females at 
equivalent stages. In none of these ovaries in which follicles were 
degenerating was a new generation of follicles developing. 
3. Development of the follicles 
The early stages of development of the follicles were seen in 
ovaries taken from animals in the pre-breeding months, The smallest 
primary follicles (Figure 21/1, number 1) had only a single layer of 
flattened follicle cells around the oocyte. As the oocytes increased in 
size the follicle cells, which give rise to the characteristic membrana 
granulosa cells of the Graafian follicle, became cuboidal and a very thin 
theca formed around the follicle (Figure 21/1, number 2). By the time the 
oocytes were approximately fully grown (Figure 21/1, number 3) they 
possessed a clearly defined zona pellucida and a theca which had 
differentiated into two layers. The theca interna contained cells with 
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rounded nuclei and very little cytoplasm. The theca externa, consisted of 
flattened connective tissue cells with elongated nuclei and was very much 
thinner than the theca interna. Mitoses were seen in the follicle cells, 
which still formed a single layer around the oocyte, but none was seen in 
the cells of the theca interna. 
Follicles in later stages of development were seen in ovaries 
taken from females during the breeding season. Some of the females were 
judged to be in oestrus by the condition of the pouch and others were 
females which had mated but had not ovulated. The ovaries of these females 
contained Graafian follicles and a large number of smaller follicles with 
an extremely large theca interna (Figure 18/2 and Figure 21/2), In the 
majority of small follicles the oocytes were surrounded by only a single 
layer of follicle cells; in a few the follicle cells were stratified and, 
more rarely, antrum formation had begun. The cells of the theca interna 
were more numerous and also hypertrophied, and the cytoplasm was 
vacuolated (Figure 22/2). Occasional mitoses were seen in the follicle 
cells and theca interna cells. 
The Graafian follicles had a thick fibrous theca externa but no 
theca interna could be distinguished. Small groups of cells with rounded 
nuclei, similar in appearance to the nuclei of the early theca interna 
cells, were seen around some Graafian follicles and may represent the 
remains of an attenuated theca interna, the cells of which have not 
proliferated or hypertrophied. No mitoses were seen in the cells of the 
membrana granulosa of the Graafian follicles. A small number of follicles 
without a large theca interna, and in intermediate stages of development 
between primary follicles and Graafian follicles, were seen in some 

ovaries but all such follicles were atresia, This together 
with the almost complete absence of theca interna cells from the Graafian 
follicles suggests that development of the follicles from stage 3 in 
21/1 may proceed in one of two directions (shown in Figure 21 
with either the follicle (granul cells or the theca interna cells 
in numbers, A relatively small number of follicles develop into 
Graafian follicles and the remainder develop the large theca interna, the 
cells of whi.ch have a very appearance at the time of oestrus 
(see Figure ). The theca interna cells remain and 
active at least lmtil the corpora lutea are fully developed (see Figures 
23 and 2 Atresia of the theca interna and the remainder of the 
cle, commences towards the encl of pregnancy and is te the 
end of lactation, 
Such marked of the theca terna doe not appear 
have been recorded for any other es, In 
the theca tnterna becomes progressi reciuced as the 
follicles mature, Martinez Esteve ( 942 found that the theca interna 
maximum development when the antrum was formed, At this stage many 
medium sized follicles became atretic but the theca interna cells 
survived. These cells eventually dedifferentiated without any 
degeneration as seen in J!. stuartii, into ovarian stroma. 
In placental mammals the degree of development of the theca 
interna varies greatly but is always maximal just before ovulation (see 
Harrison 1962) and it has been suggested that :its cells produce 
oestrogens (see Eckstein 1962), 
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The number of Graafian follicles in a single ovary ranged from 
2 to 10 in the 17 ovaries examined. In 7 animals the total number of 
Graafian follicles in both ovaries ranged from 10 to 19, with a mean of 
13.5. The mean diameter of the Graafian follicles in any one ovary ranged 
from 418 to 611 !l. The smallest Graafian follicles were found in the 
ovaries of two field animals, which were assessed to be in, or approaching, 
oestrus. No spermatozoa were seen in the Fallopian tubes of these animals 
so mating had probably not taken place. The largest Graafian follicles 
were found in the ovaries of laboratory mated animals, 1 to 14 days after 
copulation. The oocytes in the Graafian follicles measured from 104 to 
168 µin diameter with the exception of two which measured only 56 µ, 
Both of the small oocytes were in Graafian follicles of average size for 
the particular ovary. In one of these follicles another, average sized 
oocyte was present. The number and size of the Graafian follicles, and 
the size of the oocytes, in the ovaries of each of the eleven females 
examined are shown in Appendix 14. 
Polyovular follicles, in all stages of development from primary 
follicles with a single layer of flattened follicle cells to Graafian 
follicles, were seen. The maximum number of oocytes found in these 
follicles was five but more usually only two were present. In the smallest 
follicles the oocytes did not appear to be separated by follicle cells but 
in the larger follicles each oocyte was surrounded by follicle cells. 
Biovular Graafian follicles were seen on three occasions in two different 
animals. The two oocytes in each follicle were not in contact and each 
was surrounded by a cumulus of membrana granulosa cells. In one case, 
mentioned above,- one of the two oocytes was very small. 
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(1912) recorded the occurrence of 
follicles in the ovaries of 2 out of examined, In one animal 
these follicles contained only two oocytes but in the other animal up to 
five oocytes were found. Biovular Graafian follicles were found in both 
animals and one mature bj.ovular Graafian follicle was seen, The oocytes 
in the cl apposed, 
unlike those of f::., 
but the earliest s s of 
by follicle cells in all 
Hartman ( ~1926) found 
follicles to be very common in the ovary of the opossum, 
Biovular follicles occurred more than those with 
numbers of s, The highest number of oocytes found in a 
follicle was 00 
4c Ovulation 
both and ovulation occur'~ 
ously and s not induced_ stimul associated with 
Three and two , f, females were segre from 
males throughout the breeding season and killed after the time 
lutea could be corre to parturition in pregnant females, 
seen in the ovaries and eggs were flushed from the uteri of the 
females, Degenerating corpora lutea were seen in sections of the ovaries 
of the f flavipes females Further evidence, while less convincing 
than the above, was obtained from six f::.. stuartii and two A, f, flavipes 
females, These females were allowed contact with males while under 
observation but none mated during the period in which the males were 
allowed access, The ovaries of the f::., females, excised. after 
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maximal pouch development, contained degenerating corpora lutea, and corpora 
lutea were seen in the gross examination of the ovaries of the two !· f. 
flavipes females killed during pseudopregnancy. 
Some evidence has been obtained which indicates that ovulation, 
in!. stuartii, occurs a variable time after copulation, Ovulation had 
not occurred in 1 of 4 females examined at 2 days, and in 1 of 4 females 
examined at 5 days, after the end of behavioural oestrus, In three other 
females ovulation had not occurred at 1, 9 and 14 days respectively after 
a single copulation which, in the first two cases, occurred at the 
beginning of behavioural oestrus. These observations provide additional 
evidence that ovulation occurs independently of copulation. 
Hill and 0 1Donoghue (1913) considered that ovulation occurred 
spontaneously in Dasyurus. They found that nine females had ovulated, even 
though no copulation had been observed. In three cases unfertilised eggs 
were recovered from the uteri. Three of five females killed five days 
after copulation had not ovulated and Hill and O'Donoghue concluded from 
this, and other observations on the interval between copulation and the 
finding of unsegmented eggs in the uteri, that the average interval between 
copulation and ovulation was five or six days. 
5. The corpus luteum 
Corpora lutea at all stages of development were seen in ovaries 
removed from females at various intervals after copulation. One uterus 
was removed at the same time as the ovary and the corresponding stage of 
development of the embryos established. In one series of seven females 
the right ovary and uterus were removed at intervals from 1 to 21 days 
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after a single copulation, In another series the right ovary and uterus 
were removed from each of four females at 2, 5, 10 and 15 days and from 
two females at 20 days, after the end of behavioural oestrus. Five of the 
twenty five females had not ovulated when the right ovary and uterus were 
removed but in the other twenty females corpora lutea were found. 
In all but two females, in which unfertilized eggs were found, 
the size and stage of development of the corpora lutea were roughly 
correlated with the stage of development of the embryos, (Data for 
individual females in Appendix 15. See also Figure 26,) Some variation 
was seen in the stage of development reached by the embryos from a single 
uterus. VVhether development was proceeding normally in all embryos or 
whether some had ceased to develop was not determined. 
Considerable variation was seen in the stage of development of 
the corpora lutea (and the embryos) reached in females at different 
intervals after copulation, and in different females at the same interval 
after copulation. For example, four cell embryos were found in the uteri 
of two females at 5 days, and two females at 15 days, after copulation 
while in two other females large blastocysts were found 15 days after 
copulation. Birth of young from the remaining uterus in each of these 
females subseQuently established that development was apparently 
proceeding normally at the time of removal of the right ovary and uterus. 
These observations further suggest that ovulation occurs at a variable 
time after copulation (see section 4 above). Corpora lutea and embryos 
therefore cannot be aged by reference to the time that has elapsed since 
copulation. However, the stage of development of the corpora lutea could 
be related to the time reQuired to complete gestation since the day of 

birth of the young (or the day of weight drop) was determined for the 
majority of the females from which the right ovary and uterus had been 
removed after copulation. 
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Counts were made on the number of corpora lutea and number of 
embryos in corresponding ovaries and uteri from 18 females. An equal 
number of corpora lutea and embryos was found in 12 animals. In four 
animals the number of embryos was less (by 1 , 1 , 2 and 3) than the number 
of corpora lutea which suggests that occasionally eggs may be lost from 
the uteri, or else undergo complete degeneration during development, In 
two animals the number of embryos exceeded the number of corpora lutea by 
one. While twinning may have occurred it seems possible that the extra 
embryo in each case may have resulted from the rupture of a biovular 
follicle (see section 3 above). 
Observations on the degeneration of the corpus luteum were made 
on the ovaries of four field animals in late pregnancy, and on ovaries 
removed from laboratory animals at known intervals after parturition or 
weight drop. The left ovaries of 19 females from which the right ovaries 
had been removed after copulation were among those obtained after 
parturition or weight drop. Two stages in the life of the corpus luteum 
were thus obtained from the one animal. 
The earliest stage of development of the corpus luteum, 
illustrated in Figure 23/1, was seen in ovaries removed from females 29 
to 25 days before parturition. The ova were found in the uteri, In one 
female they were undivided, in some females first cleavage had taken place, 
and in others the four cell stage had been reached. The Graafian 
follicle decreases in size after ovulation. Early corpora lutea in the 

ovaries of different females were found to have a mean diameter of 330 to 
368 µ whereas the mean diameter of the Graafian follicles in ovaries from 
mated females ranged from 504 to 611 fl. The decrease in size appears to 
be mainly due to reduction in size of the antrum, accompanied by a 
of the theca externa and of the layer of transformed membrana 
cells the boundaries of which have become indistinct and the 
nuclei crowded together, numbers of polymorphonuclear leucocytes 
were present in the corpora lutea and in the stroma around them, Mitoses 
were not seen in either the theca or luteal cells, 
A sli later s of development of the corpora lutea was 
seen i.n ovaries removed from females 22 to 21 before ti on 
(Figure 2 The central cavi was filled with luteal cells but there 
was little in the cells or in the size of the corpora lutea 
Leuc s were absent from the corpora utea and very few were seen in thc.:J 
stroma 0 Four to seven cell ova were fou_nd in the uteri, 
No on of thecal elements the membrana 
(Sandes, 1903) 9 or fol of the wall of the 
Pil ton and Sharman, 1962) or in Setonix brachyurus (Tyndale-Biscoe 1961) 
was seen in the earliest stage of development of the corpora lutea of !, 
In Trichosurus and Setonix the fold.ing of the follicle wall 
following ovulation results in thecal elements (both externa and interna 
in Trichosurus and probably only interna in Setonix) being drawn into the 
developing corpus luteum at an early stage, Whether the luteal cells are 
derived only from the granulosa cells or whether the cells of the theca 
interna also contribute to the glandular elements, as well as to the 
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connective tissue reticulum and vasculature, is uncertain in these two 
species, In!· stuartii, as in Dasyurus (Sandes, 1903), the luteal cells 
appear to be derived entirely from granulosa cells. In both these species 
the theca interna is absent, or greatly reduced, in the mature Graafian 
follicle and in !· stuartii cells from the theca externa do not appear to 
pass into the corpus luteum until later in development, when the luteal 
cells are beginning to hypertrophy. 
Twenty to eighteen days before parturition the mean diameter of 
the corpora lutea ranged from 441 to 583 µ, At this stage (Figure 24/1) 
the luteal cells were slightly hypertrophied and the cell boundaries well 
defined. Isolated connective tissue nuclei could be seen among the luteal 
cells, and small cavities were present in the centre of the corpora lutea, 
Embryos with four to eighty seven cells were found in the uteri. A 
blastocyst is formed at the 18 cell stage. 
The largest and most fully developed corpora lutea (Figure 19/1 
and Figure 24/2) were seen in ovaries removed from females 11 days before 
parturition or weight drop. They measured from 784 to 858 µin diameter. 
Large blastocysts with approximately 2000 cells were present in the uteri 
of three females and in one pseudopregnant female undivided eggs were 
found. The luteal cells were greatly hypertrophied and thin strands of 
connective tissue, growing in from the theca externa could be seen among 
them. A few mitoses were seen in the connective tissue cells at this 
stage. The cavities between the luteal cells had increased in size and 
appeared to contain fluid. They did not have an endothelial lining. In 
some corpora lutea a relatively large fluid filled central cavity was 
present, No blood vessels could be seen in the corpora lutea except 
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between the theca externa and the pheral of luteal cells, At a 
c stage of development the corpora lutea of are hi 
vasculari sed s 1903). Even in the early stages of the formation of 
the corpus luteum of _ __...___ __ 
cells, 
blood vessels can be seen among the luteal 
The blood vessels between the theca and the luteal cells were 
thin walled sinuses c few erythrocytes, vessels packed 
with blood cells could be seen in the ovarian stroma, and the theca interna 
of the smaller follicles in the ovary was well vascularised, It 
therefore seems that the apparent absence of blood vessels from 
the corpora lutea is an artifact. The corpora lutea of appear 
to be in their lack of a well deve blood no ords 
have been found of similar vasc·uJ.ari sed. corpora Ll tea any 
mammal, 
De generative s were seen in the orpora lutea of animals 
on the of birth or wei (Figure The corpora lutea had 
decreased in size, only 537 to 690 µ in diameter, The spaces 
between the luteal cells had di and there to be an 
increase in the amount of connective tissue among the luteal cells, A few 
leucocytes were present The luteal cells were shrunken, the cytoplasm 
vacuolated and degenerative changes could be seen in the nuclei, 
Regression of the corpora lutea apparently commences some time 
before birth of the young, The corpora lutea of field animals killed 
during late pregnancy (primitive streak stage to fully formed embryos) were 
found to be similar in appearance to those of females from which ovaries 
were obtained on the day of birth, 

After birth or weight drop the corpora lutea degenerate rapidly. 
Luteal cells disappear within a few days and the amount of connective 
tissue increases. The increase in connective tissue may be more apparent 
than real, due to the disappearance of the luteal cells which results in 
condensation of tissues already present. The appearance of the corpora 
lutea five days after birth is shown in Figure 19/2 and 25/2. In the 
specimen illustrated a few groups of degenerate luteal cells could still 
be recognised but the extent of degeneration varied between females at the 
same time after parturition. In one of three females examined 10 days 
after parturition the corpora lutea could no longer be recognised and no 
signs of corpora lutea were found in the ovaries of any of the eight 
females examined 20 to 95 days after parturition. It appears from these 
observations that the corpora lutea disappear completely between 10 and 
20 days after parturition, 
In one non-pregnant animal in which the right ovary was removed 
11 days before weight drop and the left ovary, 4 days after weight drop, 
the corpora lutea were similar in size and histological appearance to those 
of pregnant animals at the same times before and after parturition. In 
another non-pregnant female, in which the right ovary was removed when the 
pouch was well developed, the corpora lutea were similar to those in 
pregnant females showing the same degree of pouch development. While only 
limited information is available it appears that, as in Dasyurus 
(O'Donoghue, 1912), the corpus luteum of the non-pregnant female is 
identical with that of the pregnant female. 
The mean diameters of the corpora lutea in the ovaries of 
different females at known intervals before and after parturition or 

88 
weight drop are shown in Figure 26, together with the corresponding 
developmental stages of the embryos. It can be seen that at least 14 to 
18 days are required for the growth of the corpora lutea from the earliest 
stage seen 29 to 25 days before parturition to the largest, and most 
fully developed stage seen 11 days before parturition. The exact time 
at which degenerative changes first occur is not known but is most 
probably between 5 and 10 days before parturition. After birth or weight 
drop the corpora lutea regress rapidly. The size of the corpora lutea in 
both lactating and non-lactating females is shown and it can be seen that 
the corpora lutea regress at approximately the same rate in both. 
The pattern of growth and decline of the corpus luteum of!· 
stuartii during pregnancy and lactation differs in several respects from 
the pattern seen in Dasyurus. According to Sandes (1903) the corpus 
luteum is fully formed about three days after ovulation, when the 
blastocysts are 6.5 to 7.0 mm.in diameter, He also claimed, but gave no 
evidence to support his claim, that the corpora lutea remained in the 
fully developed state for seven to eight weeks (i.e. for about five to six 
weeks during lactation) and then declined, "ultimately disappearing when 
the young are capable of leading an independent existence". Hill and 
O'Donoghue (1913) stated, again without strong supporting evidence, that 
the corpora lutea of the non-pregnant Dasyurus persist 11 some weeks at 
least and even then show no sign of degeneration". The rapid formation of 
the corpus luteum and its persistence after parturition, if this does in 
fact occur, are in marked contrast to events seen in!· stuartii. 
Follicles which had failed to ovulate, but were undergoing 
identical changes to those from which the ovum had been extruded, were 

seen in the ovaries of six females. Various stages of development and 
regression comparable to those of normal corpora lutea were seen. Since 
the ova appeared to be normal, and not undergoing atresia, at least in the 
developmental stages, these follicles have been called luteinised follicles 
rather than corpora lutea atretica. From one to four luteinised follicles 
were found in the ovaries and they were of similar size to the corpora 
lutea in the same ovary (data in Appendix 15). Sandes (1903) describes 
corpora lutea atretica in the ovaries of Dasyurus. In these the ovum was 
invaded by connective tissue and leucocytes, otherwise development was the 
same as in the normal corpus luteum. 
M. The uterus 
1. Material examined 
Uteri were removed from animals at the same time as the 
corresponding ovaries, A total of 55 uteri from 43 !. stuartii were 
sectioned and examined. The material (grouped according to reproductive 
condition) consisted of -
a) Pre-breeding - 8 field animals collected in February (2), 
April (3), May (1) and June (2). All were juveniles with the 
exception of one adult obtained in February. 
b) In "oestrus" (mated but not ovulated) -
5 laboratory animals 
c) After oestrus (before parturition or weight drop) -
pregnant 
2 field animals, 18 laboratory animals 
non-pregnant 
2 laboratory animals 

After 
development 
16 
tion wei maximal 
animals 
2 mated and 2 unmated non-pregnant animals@ 
Detai s concerning this material are shown in 
2. Changes in the uterus 
the pre-breeding months the uteri of both 
90 
16, 
and 
adult females are very small gure and 2). In section, the uterus 
of the one adult female examined could be dis shea_ from the uteri of 
females ( gure 27/1 the appearance of the myome 
ood vessels, the walls of which were much thicker the adult 3 'I'he 
endometrium was thinner the sides than the dorsal ana_ ventral 
the and at thi stage showed no 
thel:i.um consisted of a of cuboidaJ cell s than 
,] 0 µ high, The endome trial were almost strai the lumina very 
small and the thelium less than 0 µ hi and non-ciliated. No 
mitoses were seen in either the uterine or the 
the eight uteri examined. The connective tissue 
was very dense, 
At oestrus the uteri are larger (Figure 17/ 
thelium in any of 
the 
than during the 
pre-breeding months. Histologically, no difference could be seen between 
uteri removed from females during the mating period and uteri removed from 
females after the end of behavioural oestrus, but ·before ovulation had 
taken place (Figu.re 27/2), The endometrium was thicker and sli.ghtly 
folded and the uterine epithelium consisted of columnar cells 22 ,0 to 0 
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µhigh, with basally situated oval nuclei. The endometrial glands were 
coiled and lined with ciliated, columnar cells, 13.6 to 15.7 µhigh, with 
round to oval nuclei. A few mitoses were seen in both the uterine and 
the gland epithelia, Fluid could be seen in the loose connective tissue 
surrounding the glands. 
Polymorphonuclear leucocytes were abundant throughout the 
endometrial stroma and formed a dense band beneath the uterine epithelium, 
Polymorphs were also numerous among the epithelial cells. Dilated blood 
vessels were conspicous beneath the uterine epithelium. 
After ovulation the uteri of both pregnant and non-pregnant 
females continue to enlarge and maximum size (Figure 17/4) is reached about 
five days before parturition or weight drop. Up to the stage when large 
blastocysts were present the uteri examined could be divided into three 
groups. The first group included uteri with uncleaved eggs to 7 cell ova, 
29 to 21 days before parturition (Figure 28/1); the second, uteri with 4 
cell ova to small blastocysts, 20 to 18 days before parturition (Figure 
28/2) and the third, uteri with large blastocysts 11 days before 
parturition. Throughout the period the endometrium gradually thickens and 
becomes more folded. The endometrial glands enlarge and secretion can be 
seen in the lumina. The uterine epithelium becomes higher and eventually 
folded. No change from the condition at oestrus was seen in the 
connective tissue stroma. Polymorphs remained abundant in the stroma and 
formed a dense band beneath the uterine epithelium. 
In the first group (Figure 28/1) mitoses were very numerous in 
both the uterine and gland epithelium, the former ranging in height from 
21.5 to 33.0 µand the latter, from 9.3 to 17,8 µ. The nuclei of the cells 
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of the uterine epithelium were closely packed, and situated at different 
levels, and polymorphs could still be seen among the cells. 
In the second group (Figure 28/2) the uterine epithelium had 
increased in height to 44.0 to 61.0 µand very few mitoses could be seen. 
The epithelium was folded and no polymorphs could be seen among the cells. 
The gland epithelium had also increased in height to 21.5 to 25.0 µand 
mitoses were still common. A small amount of secretion could be seen in 
the lumina of some glands (not shown in Figure 28/2). 
The only further changes seen in the endometrium in the third 
group were an increase in the height of the gland epithelium to 31.0 to 
39.0 µand an increase in the amount of secretion in the gland lumina. 
The secretion could be seen at the opening of the glands into the lumen of 
the uterus and Quantities were present in the lumen, especially around the 
embryos. No mitoses were seen in either the uterine or gland epithelium. 
At this stage the corpora lutea had reached their maximum size. No 
histological differences were apparent between the uterus of a non-pregnant 
female, and the uteri of three pregnant females, 11 days before 
parturition or weight drop. 
In the later stages of pregnancy further changes take place in 
the uterus. While no uteri were obtained at known intervals of less than 
11 days before parturition or weight drop two uteri which were of maximal 
size were examined. One was from a non-pregnant female, and the other 
was from a pregnant female with fully formed embryos. The non-pregnant 
uterus is shown in Figure 29/1. It can be seen that marked changes have 
taken place in the epithelium and endometrial stroma. Further folding of 
the uterine epithelium, with the formation of villus-like projections, 
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had taken place and the epithelial cells and their nuclei were rounded, 
The connective tissue between the glands had become denser and the number 
of polymorphs in it greatly reduced. The cells of the endometrial glands 
were of similar height to those in females 11 days before parturition. 
Large blood vessels could be seen in the stroma and beneath the epithelium, 
Fluid was present in the lumen of the uterus. In the pregnant uterus the 
endometrium was similar in appearance to that of the non-pregnant uterus 
in some regions but was modified where it was in contact with the foetal 
membranes. 
Following birth a massive desquamation and degeneration of the 
uterine and gland epithelium occurs. The appearance of the uterus on the 
day of birth is shown in Figure 29/2. Blood and some foetal membranes 
could be seen in the lumen. The uterus decreases in size rapidly after 
parturition (Figure 17/5). Five days after parturition (Figure 30/1) the 
lumen contained blood and degenerating tissue, in which desquamated 
epithelial cells could be recognised. The epithelial lining of the lumen 
did not appear to be completely reconstituted but the endometrial glands 
were lined with low columnar cells. Degenerating epithelial cells and 
polymorphs were present in the gland lumina. 
The uterine and gland epithelium both appeared to be completely 
reformed, and very little debris remained in the uterus 20 days after 
parturition. The appearance of the uterus 60 days after parturition is 
shown in Figure 30/2. With the exception of the blood vessels, especially 
those in the myometrium, the tissues of the uterus involute to the 
condition seen in juvenile females. 
Similar degenerative changes occur, at comparable times, in the 
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uteri of pseudopregnant females. Desquamation of the epithelium was seen 
in two unmated females killed shortly after the time corresponding to 
parturition (weight drop and appearance of clear fluid around nipples). 
In one female, four days after weight drop, the histological appearance of 
the uterus was practically identical with that shown in Figure 30/1. It 
seems likely that the degenerative changes in the uteri could account for 
at least some of the weight loss observed at, and following, parturition 
or the corresponding time in pseudopregnant females (see G above). 
Hill and O'Donoghue (1913) described the development of the 
uteri of pregnant and non-pregnant Dasyqrus up to the stage when large 
blastocysts were present. The pattern of changes observed by them was 
similar to that seen inf:.. stuartii. They also observed desquamation and 
degeneration of the uterine and gland epithelium in post-partum and 
non-pregnant uteri, 
N. Discussion 
Observations made on newly caught females and on females 
maintained in the laboratory show that both !· stuartii and f:.. f. flavipes 
have a single, short breeding season and that only one litter is reared 
each year. While these observations suggest that the species may be 
monoestrous they do not provide evidence that this is so for the reason, 
stated by Asdell (1946), that "females of a wild species with a moderately 
restricted season tend to become pregnant at the beginning of the season, 
thus restricting the time in which breeding may be possible." 
That A. stuartii is monoestrous has been established from 
observations made on the development of the pouch area and from 
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histological study of the ovary. It was found that a characteristic 
sequence of changes in the pouch area commenced at the approach of the 
breeding season and culminated in maximum development of the pouch at the 
time the young were born. In females which did not then suckle young the 
pouch area rapidly returned to a resting condition and no further changes 
in the pouch associated with mating or pregnancy occurred, Identical 
changes were seen in the pouch area of unmated and mated, non-pregnant 
females. 
It was shown that the sequence of changes in the pouch area was 
dependent on the ovaries; females ovariectomised after the initial changes 
had taken place did not show any further pouch development. Histological 
study of the ovaries revealed that the initial changes in the pouch area 
were associated with the presence of large Graafian follicles and 
subsequent development with the presence of corpora lutea. The corpora 
lutea regressed rapidly at the end of pregnancy, in both lactating and 
non-lactating females, and at the end of pseudopregnancy, Regression of 
the corpora lutea was not followed by the development of another batch of 
Graafian follicles and there was therefore no recurrence of oestrus, even 
in females that failed to become pregnant at their first oestrus or in 
females that became pregnant but lost their young at or shortly after 
birth. 
No histological study was made of the ovaries of !· 1· flavipes 
or !· 1· leucogaster but the characteristic changes in the pouch area 
associated with mating and pregnancy occurred only once a year in all 
females, including those that failed to become pregnant. Thus it is 
likely that both!· 1. flavipes and!· f. leucogaster are also monoestrous. 

The pattern in Dasyurus is similar in many respects so that 
Hartman's scepticism concerning the likelihood of Dasyurus being 
monoestrous seems less justified, 
The changes observed in the pouch area, ovaries and uteri of 
mated females during the breeding season, pregnancy and lactation were 
also observed in unmated females and in mated females which failed to 
become pregnant. While relatively few observations were made on 
non-pregnant females, the intensity and duration of the changes observed 
appeared to be equal to those in pregnant females. 
Hill and O'Donoghue (1913) found that in Dasyurus the changes in 
the pouch area, mammary glands, ovaries and uteri following ovulation were 
identical in both pregnant and non-pregnant females and they coined the 
term pseudopregnancy to designate these changes in the non-pregnant female. 
Although Sharman (1959) objected to the use of this term on the grounds of 
its later use to describe a different sequence of events following sterile 
copulation in rodents, it is highly descriptive of events in the 
non-pregnant female Antechinus and its original usage seems appropriate 
and has been retained in this study. 
The gestation period, timed from the day of the last mating to 
the day of birth of the young, varied considerably in each of the three 
forms studied. It was shown that ovulation occurred spontaneously, but at 
a variable time in relation to behavioural oestrus. The interval from 
last mating to birth therefore does not bear a fixed relationship to the 
true gestation period. 
In!· stuartii the gestation period (last mating to birth) ranged 
from 26 to 35 days but some evidence has been obtained which indicates that 
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the true gestation period may be less variable. One female which had not 
mmla ted five days after the end of behavioural oestrus gave birth to 
young 30 days later and another, which had not ovulated one day after a 
single copulation also gave birth 30 days later. Thus the true gestation 
period of these two females was not more than 30 days. In another female 
which had not ovulated two days after the end of behavioural oestrus, 
weight drop occurred 26 days later. Four other females gave birth to 
young 26 days after the end of behavioural oestrus. True gestation in these 
females was therefore no longer than 26 days. These observations suggest 
that the true gestation period lies within the range of 26 to 30 days. 
This conclusion is supported by observations made on the developmental 
stage of the embryos in uteri removed from females at various intervals 
before parturition. Twenty nine days before parturition undivided eggs 
were found in one uterus and 27 and 26 days before parturition the eggs in 
the uteri of two other females were undergoing first cleavage. In each 
case ovulation was of recent occurrence judging by the stage of 
development reached by the corpora lutea. 
Progressive developmental stages of the embryos were seen in 
uteri removed from females at increasingly shorter intervals before 
parturition and there was no indication of any period of discontinuous or 
delayed development at any stage between ovulation and parturition. 
The early stages of embryonic development appear to proceed very 
slowly and more than half the gestation period, of 26 to 30 days, is 
required for the formation of a large blastocyst. This initial period of 
slow embryonic development is correlated with very slow formation of the 
corpus luteum, which takes at least 14 to 18 days to reach maximum size. 

Once the corpus luteum is fully formed, and the large blastocyst stage has 
been reached, embryonic development is completed within 11 days. 
It is of interest to compare the time required for development 
of the corpus luteum and embryo of!· stuartii with the time required in 
Dasyurus, which has a shorter gestation period of 8 to 14 days. In this 
species only 3 days are required for the formation of the corpus luteum 
and the development of large blastocysts, which leaves a period of 5 to 11 
days for completion of embryonic development. Thus in both !,. stuartii 
and Dasyurus embryonic development from the large blastocyst stage is 
completed within 11 days of the corpus luteum reaching maximal development, 
but in!,. stuartii the period required for the formation of the corpus 
luteum is much longer than in Dasyurus, and the gestation period is 
correspondingly longer. These observations suggest that the corpus luteum 
may be the pace setter in embryonic development. 

FIGUHE 7 
FIGURE 17 
Female reproductive tract of!. stuartii 
1 • Pre-breeding season - February, juvenile 
2. Pre-breeding season - June, adult 
3. In oestrus - August 
4. Pseudopregnant - August (left uterus removed) 
5. Post-partum - September 
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FIGURE 18 
FIGURE 18 
Ovary of ;!. stuartii 
1 . Juvenile female - April 
2. In oestrus - August 
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FIGURE 20 
FIGURE 20 
Ovary of !. stuartii 
1. 20 days post-partum 
2. 95 days post-partum 
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FIGURE 21 
FIGURE 21 
Ovary of !· stuartii 
Development of follicles 
1. Early stages 
2. Late stages 
T I theca interna 
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FIGURE 22 
Ovary of !. stuartii 
1. Graafian follicle 
2. Follicle with well developed 
theca interna 
T I theca interna 
m mitoses 


FIGURE 23 
FIGURE 23 
Ovary of !· stuartii 
1. Developing corpus luteum -
29 to 25 days before parturition 
2. Developing corpus luteum -
22 to 21 days before parturition 
CL corpus luteum 
TI theca interna cells 
pml polymorphonuclear leucocytes 


FIGURE 24 
FIGURE 24 
Ovary of !· stuartii 
1, Developing corpus luteum 
20 to 18 days before parturition 
2, Developing corpus luteum 
11 days before parturition 
CL corpus luteum 
TI theca interna cells 
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FIGURE 25 
Ovary of !· stuartii 
1. Degenerating corpus luteum 
day of birth 
2. Degenerating corpus luteum 
5 days post-partum 
CL corpus luteum 
TI theca interna cells 
ct connective tissue 


FIGURE 26 
FIGURE 26 
Size of corpora lutea in ]1. stuartii at known intervals 
before and after parturition or weight drop (Day 0). The 
corresponding developmental stage of the embryos is shown. 
(Prepared from data in Appendix 15) 
Before day 0 
e pregnant 
•* pseudopregnant 
o field animals - day of birth estimated from 
stage of development of embryos and from 
condition of pouch 
After day 0 
-e- females suckling young 
• females without young 
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FIGURE 27 
Uterus of !· 
Juvenile female June 
2 ,. Condition at oestrus 
.5 after last on 
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FIGURE 28 
FIGURE 28 
Uterus of }1. stuartii 
1 • Pregnant 4 cell ova 
21 days before parturition 
2. Pregnant small blastocysts 
19 days before parturition 
L lumen of uterus 
pml polymorphonuclear leucocytes 
m mitoses 


FIGURE 29 
FIGURE 29 
Uterus of !;,. stuartii 
1. Maximal development - pseudopregnant female 
2. Day of birth of yoimg 
L lumen of uterus 
f fluid 
EG endometrial glands 
bv blood vessels 


FIGURE 
FIGURE 30 
Uterus of !,. stuartii 
1. 5 days post-partum 
2. 60 days post-partum 
1 lumen of uterus 
ec epithelial cells 
pml polymorphonuclear leucocytes 
bv blood vessels 
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CHAPTER V 
The Male 
A. Introduction 
Among mammals, the males of some species have been found to be 
seasonal breeders while others have been found able to breed continuously 
once maturity has been reached. The seasonal breeders may show one or two 
breeding seasons per year separated by periods of sexual inactivity, during 
which the gonads may involute completely to the condition seen in the 
immature male. Continuous breeders may show peaks of reproductive 
activity, 
The males of the majority of marsupial species for which the 
information is available have been found to be potentially continuous 
breeders. In Didelphis virginiana (= D. marsupialis virginiana) 
spermatogenesis commences when the males are about eight months old (Moore 
and Morgan, 1942; Reynolds, 1952). Observations by Painter (1922) and 
Chase (1939) suggested that the males were continuously fertile but they 
did not examine specimens in all months of the year. Biggers and Creed 
(quoted in Biggers, 1966) studied .Q. !!:· virginiana over a two-year period 
and found mature males with spermatozoa in the testes and epididymides at 
all times. However, testis weights were lower from September to December, 
when the females are in anoestrus, which suggests that there may be a 
decrease in spermatogenic activity at this time. Biggers and Creed also 
found spermatozoa in the testes and epididymides of .Q. !!:• tabascensis (the 
tropical race) and Philander opossum at all times of the year. 
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Heinsohn ( 'J 964) considered that the bandicoots 
and Isoodon obesulus were reproductively capable at all times of the year. 
Male Perameles mature when four to five months old and male Isoodon when 
five to eight months old No seasonal variation was seen in the size of 
the testes of mature males and spermatozoa were present in the epididymides 
throughout the year, 
In Trichosurus vulpecula spermatozoa were found in the 
epidi des of all males in which the tibial epiphyses were united 
(Tyndale-Biscoe 1955), which occurs at one year ( 1962), 
Bolliger (1942) found spermatozoa in the urine of males at all times of 
the year and Dunnet 195 
of adult males, 
found little variation in the size of the testes 
s ( 1 found that the males of,;;;;_;;;_;;.;;;.::.;;:..;;,;;;;. ..;;~~;;.;;c,.~;;:;_-::;;;;,, 
became mature in less than one year and then showed no seasonal 
fluctuation in testis size and sperm ti on, 
Other in which the tion of is 
reported to be continuous include the wombat, 
(Mcintosh and Calaby, quoted in Hughes, 1964), Setonix brachyurus 
(Sharman, and Megaleia rufa and Macropus robustus (Sadleir, 1965 , 
The only well documented case of a seasonally breeding male 
marsupial appears to be that of the ringtail possum, Pseudocheiru~ 
peregrinus (Hughes et al,, 1965). Mating was observed from April to 
November and the testes of sexually mature males were found to undergo 
marked regression during October and November Sperma to genesis ceased in 
December and in mature males recommenced in February, 
Sharman (1961) stated that in the wombat, Lasiorhinus 
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the testes are scrotal and active in the breeding season and inguinal and 
dormant at other times, Sharman (1959) suggested that Pseudocheirus 
convoluter, Sarcophilus harrisi and Myrmecobius fasciatus might also be 
seasonal breeders as no spermatozoa were seen in the testes at some times 
of the year. However, without knowledge of the age at which maturity is 
reached, the breeding season and the lifespan of the animals it cannot be 
decided whether they are seasonal or continuous breeders. 
In !· stuartii, !· .f. flavipes and !_ • .f. leucogaster it has been 
seen (Chapter IV) that mating is restricted to a short period each year. 
Field observations (see Chapter II) suggest that the normal lifespan of the 
male !· stuartii and the male !_ • .f. flavipes is approximately one year. 
To determine the pattern of reproduction in the male, observations have 
been made on both field and laboratory animals, including laboratory born 
animals, throughout their normal lifespan. In addition observations have 
been made on males maintained in the laboratory beyond their normal 
lifespan, for further periods up to the time corresponding to a second 
breeding season, 
The reproductive processes have been studied most fully in!· 
stuartii. In this species observations made on intact animals were 
supplemented by a more detailed study of the reproductive organs and 
accessory structures of animals ranging in age from 5 to 22 months. 
B. ' Procedures 
1. Estimation of age of males 
Births in !· stuartii occur during an eight week period from 
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late August to early October and the young reach maturity in the breeding 
season of the year following their birth. For the purpose of estimating 
the age of males mid-September was taken as the time of birth. Thus, males 
trapped in the last two weeks of February and the first two weeks of March 
were estimated to be 5 months old, and males trapped in late July and 
early August, 10 months old. It is apparent that the true age of animals 
could vary by as much as four to six weeks more or less that the estimated 
age. 
Births in!·£. flavipes and!·£. leucogaster occur, with few 
exceptions, in August and the age of these animals was calculated from 
this month. 
2. Observations made on all males 
On the morning of capture all males trapped by the author were 
weighed to the nearest 0.5 g. and the width of the scrotum measured with 
vernier calipers, to 0.1 mm. Scrotal width was measured with the animal 
lying on its back with the scrotum retracted against the body wall, or, in 
the case of old males, with the scrotum placed in the retracted position. 
The calipers were closed until, judging by the animal's reaction, very 
slight pressure was exerted upon the scrotum. Notes were made on the 
condition of the fur, the appearance of the skin and hair in the sternal 
gland area and the size of the penis. As soon as a urine sample could be 
obtained it was examined for the presence or absence of spermatozoa, The 
same procedures were carried out on the!· £. leucogaster males, which were 
not trapped by the author, as soon as they were received from Western 
Australia. 
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Urine samples were obtained at weekly intervals from all males 
maintained in the laboratory. The animals nearly always urinated when 
handled but after long periods in captivity they became less nervous, and 
urine samples more difficult to obtain. It was then necessary to irritate 
them; either by holding them by the scruff or by applying a wet paint 
brush to the glans penis. 
For an initial period of about two weeks, the males were weighed 
at intervals of a few days as a check on their general condition. After 
this, at monthly intervals, they were weighed, the scrotum measured and 
the size of the penis and the condition of the fur and sternal gland noted. 
3. Additional observations made on!. stuartii 
Forty A· stuartii were killed in eight groups ranging in age 
from 5 to 22 months. To study males older than 10 months it was necessary 
to trap the animals before the end of August and maintain them in the 
laboratory until reQuired. The estimated ages of the animals in each of 
the eight groups, and the months in which they were killed were: 5 months 
(March), 7 months (May), 9 months (June), 10 months (July), 11 months 
(September), 13 months (November), 16 months (January) and 22 months 
(July). 
The data obtained from the five males in each of the eight groups 
included, in addition to the routine observations listed previously, the 
weight of the prostate and the weight of right and left testis, epididymis 
and Cowper's glands. The three Cowper's glands of each side were weighed 
together. In all cases the prostate was weighed with the emptied bladder 
and membranous portion of the urethra attached. This was done for 

104 
consistency, because in the youngest animals (5 and 7 months) the points 
at which the prostate (prostatic portion of urethra) merged into the 
bladder, and into the membranous urethra, were not macroscopically 
distinct. Organs were weighed to 0.1 mg. on a Mettler analytical balance. 
Smears were also prepared from the left epididymis and examined while 
fresh for spermatozoa. 
The testes, Cowper's glands, the prostate and the sternal skin 
were fixed in Bouin's fluid. Sections were prepared from one testis, the 
prostate and the sternal skin of all forty animals. Attempts to section 
the Cowper's glands were largely unsuccessful, due apparently to the very 
different hardness of the muscular capsule and the glandular interior and 
to the difficulty in embedding them thoroughly in either paraffin wax or 
celloidin. Sections were cut at 8 µ,and stained with Ehrlich's 
haematoxylin and eosin. 
The diameter of the seminiferous tubules of the testes was 
measured using a Leitz micrometer eyepiece. The largest and smallest 
diameter of five tubules cut in transverse section were measured and the 
mean diameter calculated, The results are shown in Appendix 24. 
C. Changes in body weight, width of scrotum and incidence of 
spermatorrhea throughout the year 
1. !· stuartii 
The body weight and width of the scrotum of all males captured 
and maintained in the laboratory in 1962, 1963 and 1964 are shown in 
Figures 31, 32 and 33 respectively. The data obtained from males on the 
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day of capture (i.e. field animals) are distinguished from the data 
subsequently obtained from these animals in captivity. Males born in the 
laboratory, or obtained as pouch young, in the previous year (animals of 
known age) are also distinguished from the remainder of the laboratory 
colony. Only data from animals assumed to be of the same generation are 
plotted for each year. 
The number of animals showing spermatorrhea, expressed as a 
percentage of the number of animals examined, is shown for each week in 
Figures 31-33. 
Males became progressively heavier as the breeding season (in 
July, August and September) approached (Figures 31-33). This trend can be 
seen in both field animals and in the laboratory colony but it is more 
apparent in the latter. The generally lower weight of the field animals 
could be due to a lower nutritional level in the field. Towards the end 
of the breeding season (in September) the body weight of the majority of 
males maintained in the laboratory fell and then remained fairly steady for 
the remainder of the year. No males were trapped after the end of the 
breeding season. 
It can also be seen from Figures 31-33 that the scrotum 
increased in width during the pre-breeding months and reached a maximum in 
June and July. No marked differences were observed in the scrotal widths 
of field and laboratory animals at the same times of the year. The width 
of the scrotum decreased during the months when breeding was in progress 
and, in males maintained in the laboratory, remained at about the size 
reached at the end of the breeding season for the remainder of the year. 
The same pattern of changes in the width of the scrotum can be seen in 

06 
animals of known age and in animals assumed to be of omparable age 
to the laboratory reared animals, 
At any one time of the year there was considerable variation in 
the range of values obtained for both body weight and width of the scrotum, 
This variation is probably due both to spread in the age of animals being 
measured (see B, 1 above) and to innate variability, Variations from 
these causes might be expected to be minimal in littermates and in 
34 the changes in body weight and width of the scrotum of four li ttermates 
have been plotted, Even in these animals, of identical age and similar 
genetic cons ti tu ti on, considerable variation between animals was seen in 
the body wei and scrotal width at any one time, Furthermore, the four 
animals did not attain maximum scrotal width at the same time, However, 
the of s was similar for each animal, 
If the records of the individ.ual animals otted in Figures 
are examined in 19 it will be seen that a simj.lar of 
tude nor at s occurs in most animals but not with the same 
exactly the same time, However the increase in wei in the pre-breeding 
months and the subsequent decline can be seen quite clearly in the records 
of individuals and is much more apparent than in the composite graphs 
(Figures 31-33). 
In July, 1962, when inspection of urine samples for spermatozoa 
began a large proportion of the males were already showing spermatorrhea 
(Figure 31), In 1963 and 1964 (Figures 32 and 33) spermatozoa were first 
observed in the urine in mid-June, By mid-July nearly all males had 
spermatozoa in the urine, Thus it can be seen that spermatorrhea commenced 
during the period when the width of the scrotum was greatest. All males 
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less than one year old showed spermatorrhea for a period of at least six 
weeks commencing between mid-June and September, The percentage of males 
showing spermatorrhea remained high through August and then began to decline 
until, in December, no males showed spermatorrhea. None of the males 
maintained in the laboratory for further periods up to the time of a 
second breeding season showed a subsequent increase in scrotal width or 
spermatorrhea. 
The density of spermatozoa in the urine was high during the 
breeding season but it decreased rapidly at the end of the breeding season 
and in the later months of the year was very low. Motile spermatozoa were 
seen in the urine occasionally during the breeding season but more 
usually they were non-motile and many were decapitate. Bolliger (1942) 
found that the majority of spermatozoa in the urine of Trichosurus 
vulpecula were non-motile, but that there was an increase in the number of 
motile spermatozoa during the peak of the breeding season. 
2. !,. f. flavipes 
The changes in body weight, width of scrotum and incidence of 
spermatorrhea in!,. f. flavipes males are shown in Figure 35. The data 
obtained from all animals of comparable age during 1962, 1963 and 1964 
have been pooled and presented in the same way as the data obtained from 
!. stuartii males (Figures 31-33). The majority of observations were made 
on laboratory reared animals of known age. 
The pattern of changes in body weight and in scrotal width was 
similar to that observed in!,. stuartii. Body weight increased during the 
early months of the year and was highest during the breeding season in 
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June, July and August. A fall in weight from the peak weight reached 
during the breeding season was seen in all but one male, but the body 
weight of the four males maintained in the laboratory for several months 
after the breeding season fluctuated considerably (data for individual 
males in Appendix 20). Scrotal width increased as the breeding season 
approached and in individual animals reached a maximum in May and June. 
After the breeding season it decreased, 
Urine samples were obtained from males from February to 
December inclusive, Spermatorrhea commenced at the end of April and large 
numbers of spermatozoa were seen in urine samples obtained during the 
breeding season. No spermatozoa were found in the urine after October. 
3. !· £. leucogaster 
Observations were made on the body weight, width of scrotum and 
occurrence of spermatozoa in the urine of !· £. leucogaster males 
maintained in the laboratory between February and October (Figure 36). 
Only one animal was examined in February and March and another one in 
April. The data from animals obtained in 1963 and 1964 have been pooled. 
It can be seen from Figure 36 that body weight reached a peak in July and 
scrotal width, a peak in June. Mating was observed in July. After the 
breeding season body weight and scrotal width decreased. Thus, in!,.£. 
leucogaster, as in!,. stuartii and!,. £. flavipes, there is a similar 
pattern of changes in body weight and scrotal width in relation to 
breeding activity. 
In the majority of animals spermatorrhea probably commences in 
May. Five animals received early in June were showing spermatorrhea and 

FIGURE 31 
FIGURE 31 
Changes in body weight, width of scrotum 
and occurrence of spermatorrhea 
!· stuartii 1962 
A Field animals 
e Laboratory colony 
o Laboratory reared animals of known age 
N.B. Urine not examined for spermatozoa before July 
(Data in Appendices 17 and 22) 


FIGURE 32 
FIGURE 32 
Changes in body weight, width of scrotum 
and occurrence of spermatorrhea 
!· stuartii 1963 
.ta. Field animals 
• Laboratory colony 
o Laboratory reared animals of known age 
(Data in Appendices 18 and 22) 
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FIGURE 33 
FIGURE 33 
Changes in body weight, width of scrotum 
and occurrence of spermatorrhea 
!· stuartii 1964 
.A Field animals 
• Laboratory colony 
N.B. Urine not examined for spermatozoa after October 
(Data in Appendices 19 and 22) 
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FIGURE 34 

FIGURE 
FIGURE 35 
Changes in body weight, width of scrotum 
and occurrence of spermatorrhea 
!,. flavipes flavipes 1962, 1963 and 1964 
A Field animals 
• Laboratory colony 
o Laboratory reared animals of known age 
(Data in Appendices 20 and 22) 
A. FLAVIPES FLAVIPES 1962, 1963, 1964 

FIGURE 36 
FIGUBE 36 
Changes in body weight, width of scrotum 
and occurrence of sperrnatorrhea 
!· flavipes leucogaster 1963, 1964 
• Laboratory colony 
(Data in Appendices 21 and 22) 
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in one established laboratory animal spermatorrhea commenced late in May, 
In two others it commenced in June. Spermatozoa were present in the urine 
of all animals until mi t after which one animal ceased to show 
spermatorrhea. The numbers of spermatozoa in the urine were much lower in 
September and October than during the earlier months, 
D Changes in fur condition, the sternal gland, the scrotum and the 
Fur condition 
The fur of males and males maintained in the 
was thick and well groomed before and the breeding 
season, In males maintained in the laboratory after the end of the 
breeding season the fur became dull, and often very thin, Some males 
became heavily infested with mites at this time. The fur of some males 
remained in this poor condition while in others it returned almost to its 
former condition after several months. 
2, Sternal gland 
The sternal gland is a cutaneous structure which develops as the 
males mature. No similar gland develops in the female (see Figure 49), 
The first indication of it was seen in laboratory reared and field animals 
which were about 7 months old. In these animals the fur in the sternal 
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region became lightly stained red-brown in the midline. As the breeding 
season approached the fur became more deeply stained and the stained area 
larger, During the breeding season the stained area was moist with an 
oily secretion. In some animals the hair in the glandular region became 
sparse, and it could be seen that the skin was thicker than in adjacent 
areas. After the breeding season the amount of moist secretion diminished 
and specks of dry red-brown secretion sometimes accumulated. The fur 
gradually became less stained but apart from some regrowth of the hair, if 
it had been lost, no further changes were seen. Thus, males over one year 
of age could be clearly distinguished from juvenile males during the 
pre-breeding months by the appearance of the sternal gland. The sternal 
gland was much less conspicuous in !· f. flavipes and !· f. leucogaster 
than in!,. stuartii males. 
Similar glands are found in other marsupials. In Myrmecobius 
fasciatus (Calaby, 1960) there is a pre-sternal glandular area, which may 
be bare or covered with hair, and around which the hairs may be stained 
orange-brown, in both the male and the female. A sternal gland develops 
in both sexes in Trichosurus vulpecula (Bolliger and Hardy, 1945). In 
animals between 8 and 12 months old the hairs in the sternal area assumed 
a brown colour. Subsequent development of this sternal patch was more 
pronounced in the male, and the stained area became much larger than in 
the female. In sexually mature males during the breeding season the 
sternal patch was moist with an oily secretion, while that of females was 
almost dry. 
3. Scrotum 
The scrotum of Antechinus is very pendulous. In males less 
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than one year old it was fully furred_ and could be retracted 
against the body wall but in males older than one year (i,e, after the 
breeding season) the scrotum became bald and could not be retracted, It 
could then be seen to be heavily pigmented and shrunken, VVhether the 
heavy pigmentation is due to concentration of pigment already in the 
scrotum (see F below) or to further deposition of pigment after the 
breeding season was not determined, No further changes, apart from 
slight regrowth of the hair in some cases, were seen in the scrotum of 
post-reproductive males maintained in the laboratory, 
4. Penis 
The s of males reared in the and males 
d in the year was very small, _As the season 
the s increased in size but never more than the of the 
s could be seen in normal circumstances, After the 
season the s became flaccid and could_ not be retracted and, in 
the ori of ti ve males remained in this condJ ti on, 
E. Behaviour 
Throughout the study general observations were made on the 
behaviour of males maintained in the laboratory, Changes in behaviour 
were seen more clearly in!· stuartii males than in either!·~ flavipes 
or !· .f, leucogaster males, but a larger number of the former species were 
observed, and for longer periods, than either of the latter species, 
All males less than one year old were very active up to and 
during the breeding season, after which they became lethargic There was 
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little or no return of vigour in males maintained in the laboratory in the 
following year, 
In both!,. stuartii and!, • .f. flavipes it was found that juvenile 
males showed no tendency to fight and could be caged together until they 
were about six months old. They then became increasingly aggressive 
towards other males as the breeding season approached and, if housed 
together, often fought. In!,. stuartii, much of the fighting appeared to 
be brought about by males attempting to copulate with other males. 
Post-reproductive males remained aggressive towards each other. 
At the approach of, and during the breeding season,!,. stuartii 
males were seen rubbing the sternal gland area on their food and water 
containers, and around the entrances to their nest boxes, This activity 
was stimulated by the presence of other males and, while it may have been 
exaggerated by conditions of laboratory housing, it seems likely that the 
gland may function as a territory marking device under normal field 
conditions. 
In Trichosurus vulpecula also, territory is apparently marked by 
deposition of secretions from the sternal area. Bolliger and Hardy (1945) 
observed captive males rubbing the sternal region against parts of their 
enclosures and according to Mollison (quoted by Thomson and Pears, 1962) 
similar activity is seen in the field. 
F. Reproductive tract 
The gross anatomy of the reproductive tract of!,. stuartii 
(Figures 38 and 39), !, . .f. flavipes and !· .f. leucogaster was found to be 
essentially the same as that described for other dasyurid marsupials 

e.g. Thylacinus cynocephalus (Cunningham, 1882), Myrmecobius fasciatus 
(Fordham, 1928) and Dasycercus cristicauda (Jones, 1949), 
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In !;;. stuartii the testes descend into the scrotum during pouch 
life. They were not scrotal in one 39 day old pouch young but were 
scrotal in pouch young 60, 70 and 85 days old respectively. A single 
efferent duct connects the testis with the epididymis. The tunica 
vaginalis and wall of the scrotum of juvenile males was lightly pigmented 
with a black pigment and the pigmentation became more intense as the males 
matured, Pigmentation of the tunica vaginalis has been recorded for many 
species of marsupials and Biggers (1966) has suggested that the layer of 
pigment may be of importance in temperature regulation in the testis. The 
vasa deferentia do not join before entering the anterior end of the 
prostatic portion of the urethra. 
The prostate gland is of the disseminate type, and in the mature 
male was macroscopically and histologically divisible into two zones 
(Figure 40). Zone A had a translucent appearance and the gland lumina 
were large and filled with secretion. Zone B was opaque and the gland 
lumina were smaller and contained less secretion than in Zone A. No glands 
were present in the membranous portion of the urethra. 
Three pairs of Cowper's glands were found in Antechinus. The 
ducts of the three glands on each side appeared to unite before entering 
the membranous urethra at its junction with the penile urethra. In mature 
males one pair of Cowper's glands was much larger than the other two. The 
glandular epithelium of the smaller glands was different from that of the 
large glands (Figure 41) and the gland lumina were larger and filled with 
secretion. Each gland was enclosed in a capsule of striated muscle. 

FIGURE 
FIGURE 37 
External appearance of reproductive and post-reproductive 
A. stuartii males (approximately life size) 
1. Reproductive male (estimated age 10 months). The fur condition is 
good and the scrotum is fully furred and retracted. The sternal 
gland is bare but the surrounding fur is stained, 
2. Post-reproductive male (estimated age 13 months). The fur condition 
is poor and the scrotum is bald, heavily pigmented and flaccid. The 
penis is not retracted. The remaining fur in the sternal area is 
only slightly stained. 
3. Post-reproductive male (laboratory reared, 22 months old). The fur 
condition is fair but the scrotum is bald, heavily pigmented and 
flaccid. The fur in the sternal area is stained. 
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FIGURE 39 
FIGURE 39 
Urogenital system of adult male J!. stuartii 
(left vas deferens removed) 
vas deferens 
head of 
epididymis 
efferent duct 
and blood vessels 
tail of 
epididymis 
Cowper's glands 
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FIGURE 40 
FIGURE 40 
Parasagittal section of prostate of!· stuartii 
male in breeding condition, showing the extent 
of the two zones and the point of entry into 
the urethra of the vas deferens 
ZONE A 
E 
[lmm. 

FIGURE 41 
FIGURE 41 
Cowper's glands of!_, stuartii 
male in breeding condition 
1. Section of large gland 
2. Section of small gland 


G. A. stuartii males, 5 to 22 months old 
1. Body weight, scrotal width and weight of testis, 
epididymis, prostate and Cowper's glands 
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Figures 42, 43 and 44 show the body weight and width of the 
scrotum, testis weight and epididymis weight, and the weight of the 
prostate and Cowper's glands for each of the 40 males. No consistent 
differences were seen between the weight of the right and left testes, 
epididymides and Cowper's glands (shown in Appendix 23) and the mean 
weight of the right and left organs has been plotted. To illustrate the 
trend in the changes occurring with increasing age the mean for the five 
animals in each age group is shown and the means connected by a broken 
line. 
Considerable variation was seen in the range of values obtained 
for the weight of internal organs from animals in the same age group but 
it seems likely that, as in the case of body weight and scrotal width, the 
variation is due both to innate variability and to differences in the true 
age of the animals, It was seen from sections prepared from the testes 
and prostates of these animals that, in any particular age group, high or 
low organ weights were correlated with more or less advanced stages of 
development (or regression) of the organs than seen in the remainder of 
the group. For example, the heaviest prostate in June and the lightest 
prostate in July were histologically similar, and in a stage of 
development intermediate to that in the remainder of the prostates in 
each group (Figure 44). 
The body weight and width of the scrotum (Figure 42) of males 
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up to 11 months old followed the pattern of changes seen in the entire 
laboratory colony (see C, 1 above). At 13, 16 and 22 months the males 
varied greatly in weight but they tended to be heavier than males at 11 
months. The weight records of individual animals showed that the majority 
increased in weight again in their second year. No further increase in 
the width of the scrotum occurred in males in their second year. 
Correlated with the changes in the width of the scrotum were 
changes in the weight of the testis and epididymis (Figure 43). Testis 
weight (and scrotal width) was maximal in June in animals 9 months old, 
Epididymis weight did not reach a maximum until the animals were 10 months 
old, at which time the testis weight (and scrotal width) had decreased. 
These observations suggest that production of spermatozoa has either 
slowed down or ceased by July and that spermatozoa already produced have 
been transferred to the epididymis. A further decrease in testis weight 
was seen in animals 11 months old and the epididymis weight was also 
lower. The weight of the testis and epididymis did not increase again at 
the time of the breeding season in animals in their second year, 
The occurrence of spermatozoa in the testis, epididymis and 
urine of the males in each age group is shown in Figure 43. Spermatozoa 
were present only in the testes of males 9 and 10 months old. They were 
found in the epididymides of all males 9 and 10 months old and also in 
some males 11 and 13 months old. Spermatorrhea occurred in all males 10 
months old, but not all males with spermatozoa in the epididymides in other 
age groups showed spermatorrhea. If, as Biggers (1966) suggested, 
spermatorrhea results from a spill over of spermatozoa from the epididymis, 
the absence of spermatozoa from the urine of some 9 month old animals 
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could be due simply to incomplete filling of the epididymis at this stage. 
However, the persistance of spermatorrhea in animals in which production 
of spermatozoa has ceased and in which the epididymis is decreasing in 
size suggests that other factors may be involved. The presence of 
spermatozoa in the urine of some males in the laboratory colony for 
several months after the end of the breeding season (see C, 1 above) can 
be accounted for by the presence of spermatozoa in the epididymis rather 
than by continued production of spermatozoa. 
The prostate and Cowper's glands (Figure 44) both reached 
maximum weight in males 10 and 11 months old. At 9 months the prostate 
was beginning to enlarge but the Cowper's glands were still very small. 
The subsequent rapid increase in weight of both prostate and Cowper's 
glands, after the testis had reached maximum size, suggests that their 
development may be dependent upon the testis. The weight of the prostate 
and Cowper's glands decreased in the majority of males older than 11 
months but both remained much larger than in the juvenile male. 
Degenerative changes were seen in sections of the prostate of all males 
over one year of age. 
2. Histological changes in the testis 
The histological changes taking place in the testis with 
increasing age of the animals are shown in Figures 45-48. (Data from each 
of the 40 animals examined is shown in Appendix 24). The various cell 
types in the seminiferous tubules have been distinguished by morphological 
characteristics and by their relative positions within the tubule 
(Roosen-Runge, 1962). 
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Spermatogenic activity was only observed in the testes of 
animals between 5 and 10 months old. At 5 months of age (Figure 45/1) the 
seminiferous tubules were without lumina and measured 120-140 µ,in 
diameter. Sertoli cell nuclei and spermatogonia could be recognised in 
the germinal epithelium and some spermatogonia were dividing. The tubules 
were separated by a large amount of interstitial tissue, the Leydig cells 
of which were small and contained very little cytoplasm. 
In animals 7 months old (Figure 45/2) the tubules had lumina 
and measured 250-330 µ,in diameter. Filamentous processes, which may be 
part of the cytoplasm of the Sertoli cells, projected into the lumen. 
Spermatogonia and spermatocytes were present in the germinal epithelium. 
The Leydig cells had increased in size and the cytoplasm was vacuolated. 
Further increase in tubule diameter to 360-430 µ, was seen in the 
testes of animals 9 months old (Figure 46/1) and at this age testis weight 
was maximal. Spermatocytes and spermatids, but no spermatogonia, were 
present in the germinal epithelium, Clusters of spermatids could be seen 
in close association with the Sertoli cells, Spermatozoa were free in the 
lumen of many tubules and at this age they were also found in the 
epididymides and urine of some animals. The Leydig cells were very large, 
and the cytoplasm vacuolated. 
At 10 months (Figure 46/2), when testis weight was decreasing, 
some decrease in the size of the tubules was evident (diameter 340-400 µ,). 
Many spermatozoa were free in the tubule lumina but the only cells 
remaining in the germinal epithelium were Sertoli cells and spermatids. 
Further decrease in the size of the seminiferous tubules was seen in 
animals 11 months old (Figure 47/1). They measured only 170-180 µ,in 
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diameter. The basement membrane was greatly thickened and the lumen was 
closed in the majority of tubules, which were depleted of spermatogenic 
cells. Little change was seen in the Leydig cells at 10 months, but at 11 
months they appeared smaller and the cytoplasm less vacuolated. 
Degenerative changes were seen in the testes of all animals 
older than 11 months. While the extent of the changes seen in individuals 
in each group of animals killed at 13, 16 and 22 months of age varied, the 
testes illustrated in Figures 47/2 and 48/1 and 2 show the general pattern 
of the changes with increasing age. Many tubules became irregular in 
shape and some collapsed. Some were invaded by polymorphonuclear 
leucocytes. The lumen, if present, was either empty or contained fluid 
or cell debris. Degenerative changes were seen in the Sertoli cells, and 
in some tubules they degenerated completely, leaving only the attenuated 
basement membrane of the tubule. 
The appearance of the Leydig cells in animals over one year of 
age varied greatly, In the majority of animals the cells were smaller than 
those of animals during the breeding season but in some they remained (or 
again became) large and had a vacuolated cytoplasm, 
The duration of spermatogenesis, that is, the shortest time 
from the beginning of spermatogonial divisions to the release of 
spermatozoa appears to be longer in!_. stuartii than in other mammals. In 
all other species studied the duration of spermatogenesis ranges from four 
to seven weeks (Roosen-Runge, 1962). In!· stuartii spermatogonial 
divisions were observed in the testes of animals 5 months old but 
spermatozoa were not found until the animals were between 7 and 9 months 
old. Thus the duration of spermatogenesis in this species is no less than 
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ei weeks and it may be considerably longer, 
3, Histol cal changes in the sternal gland 
The sternal gland of the mature male (Figure 49/2) is a region 
of skin in which the sebaceous glands and the sweat glands are greatly 
enlarged, These glands can be seen to be very small in the adjacent skin, 
and in the female (Figure 49/1) there is no enlargement of either the 
sebaceous or sweat in the sternal area, 
The gross histological appearance of the sternal gland in the 
immature male (5 months old), the male in breeding condition (9 months 
ol and in the post-reproductive male (16 months old) is shown in Figure 
Details of the histological (and external appearance of the sternal 
skin from all males examined are shown :i.n 
At 5 months (Figure .50/1 
and svveat was 
of both the sebaceous 
but at this age the fur was not 
di.scoloured and to the eye the skin was not thickened, Purther 
of the sweat and sebaceous was seen in males 7 months 
old, and they reached their largest size in males 9 months old (Pigure 
50/2). Mitotic activity was seen in cells of the sebaceous glands and 
sweat glands in some of the .5 and 7 month old animals, but at 9 months 
mitoses were more numerous, especially in the sebaceous glands At this 
time both types of glands were producing large quantities of their 
secretions. The cytoplasmic processes of the cells lining the tubules of 
the sweat glands were very conspicuous and may indicate that secretion of 
the glands is of the apocrine type in which part of the cytoplasm is lost. 
No mitoses were seen in either the sebaceous or the sweat glands in males 
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10 months or more old. Large amounts of secretion were still present in 
the glands at 10 months but in older males the amount of secretion 
diminished and there was considerable reduction in the size of the 
sebaceous glands, At 16 months (Figure 50/3) the sternal gland was 
thinner than that of males in breeding condition but regression to the 
condition seen in the immature male did not occur. Re-enlargement of the 
sebaceous glands and heightened secretory activity was not observed during 
the breeding season in males 22 months old. 
The sternal gland of Trichosurus vulpecula is similar to that 
of A. stuartii. Bolliger and Hardy (1945) found that the sebaceous and 
sweat glands in the sternal area, commenced enlarging in large pouch young 
and reached maximal size in mature specimens. Castration of sexually 
immature males led to failure of development of the gland, while castration 
of mature males was followed by atrophy of the gland. In both cases 
subsequent injections of testosterone propionate induced full development 
of the gland (Bolliger, 1947). 
H. Discussion 
It is apparent from observations made on both field and 
laboratory animals that!· stuartii males, like the females, are in 
breeding condition for only a short period during the year, Unlike the 
females, no males breed in more than one season. 
The males reach sexual maturity when approximately 9 months old 
and they remain continuously fertile for a period of about two months. At 
the end of this time males apparently die in the field (see Chapter II, J). 
In the laboratory their general condition deteriorated at the end of the 
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breeding season and no spermatozoa, or spermatogenic cells, remained in 
the testes of males 11 months old. Degenerative changes were seen in the 
testes and prostate glands of males maintained in the laboratory beyond 
this time. It appears that the males become reproductively senescent at 
the end of their first breeding season as there was no recurrence of 
spermatogenesis in males maintained in the laboratory for further periods 
up to the time of a second breeding season, 
The degenerative changes are not due to copulatory activity 
alone since similar changes were observed in both unmated and mated males 
after the end of the breeding season. In addition, the testes and 
prostates of all five males killed when 22 months old showed similar 
degenerative changes, although two of the five males had not mated in their 
first year. 
Although relatively little information, especially from field 
animals, is available for male!_ . .£. flavipes and!,. f. leucogaster it 
seems likely, from the general observations made in the laboratory, that 
these two forms also live for only one breeding season, This pattern of 
reproduction, with a single short period of fertility during the normal 
lifespan of approximately one year is different from that of all other 
marsupials (see A above), and the great majority of placentals, investigated. 
Among the insectivores only, the males of the common shrew, Sorex araneus 
(Brambell, 1935) and the lesser shrew, Sorex minutus (Brambell and Hall, 
1936) die at the end of their first breeding season. 

FIGURE 42 
FIGURE 42 
Body weight and width of scrotum of !_. stuartii males 5 months 
(March), 7 months (May), 9 months (June), 10 months (July), 
11 months (September), 13 months (November), 16 months (January) 
and 22 months (July) old. 
+ is mean for the five animals in each age group 
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FIGURE 43 
FIGURE 43 
Weight of testis and epididymis, and presence of spermatozoa in 
the testis, epididymis and urine in!· stuartii males 5 months 
(March), 7 months (May), 9 months (June), 10 months (July), 11 
months (September), 13 months (November), 16 months (January) 
and 22 months (July) old. 
+ is mean for the five animals in each age group 
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FIGURE 44 
FIGURE 44 
Weight of prostate and Cowper's glands of!_. stuartii males 
5 months (March), 7 months (May), 9 months (June), 10 months 
(July), 11 months (September), 13 months (November), 16 months 
(January) and 22 months (July) old. 
+ is mean for the five animals in each age group 
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FIGURE 45 
FIGURE 45 
Testis of !. stuartii 
1. Estimated age 5 months 
2. Estimated age 7 months 
S Sertoli nuclei 
Spg spermatogonia 
Spc spermatocytes 
' ~ I 
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FIGUR"E 46 
Testis of fl, stuartii 
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FIGURE 47 
Testis of !. stuartii 
1. Estimated age 11 months 
2. Estimated age 13 months 
S Sertoli nuclei 
pml polymorphonuclear leucocytes 
•• '111; 
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FIGURE 48 
FIGURE 48 
Testis of !. stuartii 
1. Estimated age 16 months 
2. Estimated age 22 months 
S Sertoli nuclei 
pml polymorphonuclear leucocytes 


FIGURE 49 
FIGU.RE 49 
ternal skin of ~, 
1, Vertical section of skin from sternal re on of adult female 
2 Vertical section of skin from sternal region of reproductive 
male, 
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FIGURE 
FIGURE 50 
Changes in the sternal gland of !. stuartii 
1. Juvenile male, estimated age 5 months 
2. Reproductive male, estimated age 9 months 
3. Post-reproductive male, estimated age 16 months 
SwG sweat gland 
SwGD duct of sweat gland 
SbG sebaceous gland 
HF hair follicle 
PSC pilosebaceous canal 
PC 
.!!l • 12anniculus carnosus 
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CHAPTER VI 
Summary and General Conclusions 
A, Reproductive biology of !::_. stuartii. 
The yearly pattern of reproduction observed in!::_. is 
summarised in Figure 5 and changes associated with reproductive acti.vi 
i.n the female and i.n the male in Figures 52 and 53 respectively, 
Pattern of reproduction 
There is only one 
season as defined 
season each year. In the the 
the occurrence of extends over an 
od in the winter and months of t and 
Observations on females confirm that bree in 
the field occurs this period, 
2' The males start i.nto condition in J u11e, 
are first found in the testes and urine in rnid-J1me and by mi when 
commences almost all males show spermatorrhea, 
Births occur in t, September and October, after a gestation 
period of approximately one month (see below). 
4. The young are dependent on the mother for three to four months after 
birth For the first 30 to 40 days each remains attached to a nipple all 
the time; after 40 days the nipple is relinquished for increasing periods 
Females rear only one litter a year. 
5. The young reach sexual maturity in the breeding season of the year 
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following that in which they were born. 
6. Adult females (females which have reared young) can be distinguished 
from juvenile females by the appearance of the pouch area and body weight. 
7. The majority of females live through only one breeding season. Not 
more than 15% survive for a second breeding season and of these not all 
come into breeding condition a second time, 
8. Males normally live for only one year. No males can be trapped after 
the end of the breeding season until the following year, when only males 
less than one year old are trapped. Males maintained in the laboratory 
after the end of the breeding season become permanently sterile. 
The female 
1. !· stuartii is polyovular and monoestrous. Only one batch of 
Graafian follicles develop in the ovaries per year, 
2. The mean duration of behavioural oestrus is 6.2 days (minimum 1, 
maximum 13). Females copulate 1 to 14 times during their oestrous period. 
A single copulation lasts from t hour to 12 hours. After copulation 
spermatozoa can be found in the urine for up to three days and provide a 
means of detecting copulations not observed. 
3. In the absence of mating activity, the occurrence of oestrus can be 
detected by the appearance of the pouch skin, which becomes red. 
4, Ovulation is spontaneous. Ova can be found in the uteri, and corpora 
lutea in the ovaries, of unmated females killed during the period 

corresponding to pregnancy and early lactation. 
5. Ovulation occurs at a variable time in relation to behavioural 
oestrus. 
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6. Spermatozoa appear to remain viable in the female tract for at least 
two weeks. They were found in the Fallopian tubes of all mated females 
that had not ovulated (in one case 14 days after copulation) but were 
absent in all females that had ovulated. Motile spermatozoa were found 
in the Fallopian tubes of one female five days after copulation, 
7. The gestation period, timed from the end of behavioural oestrus to 
the day of birth of the young, ranges from 26 to 35 days but there is 
evidence which suggests that the true gestation period lies within the 
range of 26 to 30 days. 
8, During pregnancy the pouch area develops. Maximum development is 
attained about five days before the young are born. At, or shortly 
before, parturition fluid (which may be the milk) accumulates around the 
nipples, Similar changes in the pouch area are seen in non-pregnant 
females and the time of appearance of the fluid marks the end of 
pseudopregnancy. 
9. Pouch development is dependent on the ovaries. No development 
occurs in females ovariectomised shortly after oestrus. 
10. Pouch regression occurs rapidly at the end of pseudopregnancy, or 
when no young are suckled, and no further development occurs in the same 
year. 
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11. Characteristic changes occur in the weight of females during 
pregnancy and at parturition. Weight increases during the latter half of 
pregnancy and reaches a maximum in the last five days, At parturition it 
falls. Non-pregnant females show a similar pattern of changes in body 
weight after oestrus. 
12, Development of the corpora lutea formed after ovulation is slow. At 
least 14 to 18 days are required for growth to maximum size, which is 
reached 11 days before parturition. Degenerative changes occur in the 
corpora lutea before parturition, and the corpora lutea disappear 
completely 10 to 20 days after parturition. 
13. The corpora lutea are unusual in their lack of a well developed 
blood supply. 
14. Large numbers of follicles with an hypertrophied theca interna are a 
prominent feature of the ovary at oestrus. The cells of the theca interna 
remain large and apparently active at least until the corpora lutea are 
fully developed, Atresia of these follicles commences towards the end of 
pregnancy and is complete by the end of lactation. In some other mammals 
development of the theca interna is maximal before ovulation and the cells 
are thought to produce oestrogens. The function of this tissue in the 
reproductive processes of Antechinus has not been elucidated. 
15. The endometrial glands of the uterus reach maximum size 11 days before 
parturition, when the corpora lutea are also fully developed, but the 
uterine epithelium continues to develop after this time. A massive 
desquamation and degeneration of the uterine and gland epithelia occur 
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foll birth, Both are reformed. within 20 of ti on, 
16 development proceeds slowly the early s s of 
pregnancy, More than half the gestation period is re red for the 
formation of a large blastocyst. This slow development is correlated. with 
slow formation of the corpus luteum, and slow development of the uterus 
and it is suggested that the corpus luteum is the pacemaker in embryonic 
development, There is no evidence which suggests that any period of 
delayed development occurs between ovulation and parturition, 
17, The changes in the ovary, uterus, 
pregnancy lactation and anoestrus are shown 
and pouch oestrus, 
in Figure 52, 
In the female the s in the ovary and uter<J.s are the 
same as those in the pre female 
The males are c fertile for 
their normal lifespan of 
maturity when 9 to rn months old, 
one year, 
a short od 
reach sexual 
2, Observations have been made on behavioural, morphological and 
histological changes in males throughout their normal lifespan and for 
additional periodsof up to one year in males maintained in the laboratory, 
These changes are summarised in Figure 53 
3 As the breeding season approaches the body weight, size of the penis, 
width of the scrotum and weight of the testes, epididyrnides and accessory 
glands increase, The sternal gland~ which may function in territory 
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marking, develops and the males become aggressive. 
4. Just before the onset of the breeding season body weight, scrotal 
width and testis weight are maximal. Spermatozoa are first produced at 
this time, although spermatogonial divisions are first seen two to three 
months earlier, and some males show spermatorrhea, The sternal gland is 
fully developed, 
5. During the breeding season all males show spermatorrhea. Epididymis 
weight is greatest at this time but testis weight decreases as the testes 
are depleted of spermatogenic cells. Associated with this is a reduction 
in scrotal width. The prostate and Cowper's glands reach maximum size, 
The body weight falls as the breeding season progresses. 
6. At the end of the breeding season males die in the field, In the 
laboratory males survive but regressive and degenerative changes occur in 
the reproductive organs and accessory structures. The general condition 
of these males deteriorates and they become less active. The scrotum 
becomes shrunken and bald, and the penis flaccid. Spermatorrhea continues 
in some males for three to four months but the epididymis decreases in 
weight as it is depleted of spermatozoa. The seminiferous tubules are 
depleted of spermatogenic cells by the end of the breeding season and 
degenerative changes occur later. The prostate and Cowper's glands 
decrease in weight and degenerative changes are seen in the prostate. The 
sternal gland becomes less active. 
7, Males maintained in the laboratory beyond their normal lifespan become 
reproductively senescent. No further changes associated with reproductive 
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activi are seen in males older than one year at the of or 
9 the breeding season, 
B. Comparative data 
The pattern of reproduction in the three forms of 
studied appears to be basically the same, They all have only one breed.ing 
season per year in the winter and spring months, The young of 
s tuarti i ana. ! ' and probably _. leucogaster reach 
maturi in the breeding season of the year following their birth, The 
females of all three forms are able to breed in more than one season but 
a small on of and females survive 
for more than one season, No a.a ta are available for es the 
on of females that survive, and /1, 
males breed in 
the field is one yeaL 
if maintained in the 
on 
one season and their normal 
males become ti 
fespan in 
senescent 
their normaJ lifespan, Observations 
while more hmi ted than those on 
,.._..;..._'--~' suggest that these males also become senescent. 
Table 1 'I shows the chronology of important events in the 
reproduction of the three forms, No marked differences can be seen 
between the two subspecies of !_, but events i.n f:!., flavipes and 
A. stuartii are not synchronous. Maintained under the same conditions 
f flavipes commences breeding earlier than!. stuartii, Since these 
two forms are sympatric in parts of their range it seems likely that, 
although there is some overlap in their breeding seasons, this difference 
may be important in maintaining reproductive isolation (the seasonal 
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isolating mechanism of Mayr - see Chapter I). Even if such a pre-mating 
isolating mechanism is not fully effective in maintaining reproductive 
isolation the difference in gestation periods of the two forms suggests 
that some post-mating mechanism might operate. 

TABLE 11 
Comparative data on reproduction for three forms of Antechinus 
Species Spermatorrhea Duration of Gestation period 
commences breeding season (days from last mating) 
A. f. flavipes late April June 27 - Aug. 6 23 - 26 
!. f. leucogaster May July 9 - 22 24 - 27 
!. stuartii mid-June July 13 - Sept. 6 26 - 35 
Births 
July - Sept. 
August 
Aug. - Oct • 
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FIGURE 52 
Summary of changes associated with reproductive 
activity in the!· stuartii female 
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FIGURE 53 
Summary of changes associated. with 
during their normal lifespan of 
males maintained in the 
The changes in body wei 
epididymis, prostate and 
FIGURE 53 
activi in ~ "~~~ "~~ males 
one year and the changes in 
their normal lifespan 
scrotal width, wei of testis, 
's are based on the 
groups of five males killed at intervals from 5 to 22 monthc3 
ol The occurrence of in these animals is 
shown by the bars, and in the entire laboratory colony, by 
the stippled area. The ~u~u""~s in the size of the penis 
the sternal and behaviour are based on observations 
made on all males@ 
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aPPENJ)IX 
APPENilIX 
records 1962 
DATE LOCALITY NO.OF A. STUART!! A. F. FLAVIPES OTHER ANilVIALS NO. EMPTY 
TRAPS lvl F M F SPRUNG 
TRAPS 
7. 2 .62 Brindabella, N.S.W. 11 0 0 0 0 1 Rattus assimilis 0 
8. 2.62 II II 11 0 1 0 0 3 
20. 2.62 Brindabella, N.s.w. 25 0 1 0 0 0 
21. 2.62 II II 25 1 0 0 0 1 
26. 3.62 Brindabella, N.s.w. 26 0 2 0 0 1 R. assimilis, 1 lizard 1 
27. 3.62 H II 24 0 0 0 0 1 -;; " 1 
28. 3.62 II II 24 0 0 0 0 1 ti H 0 
12. 4.62 Condor Creek, A.C.T. 18 7 0 0 0 0 
10. 5 .62 Condor Creek, A.c.:r. 24 6 1 0 0 8 
15. 5 .62 Condor Creek, A.C.T. 18 0 2 0 0 1 Antechinus swainsonii 3 
3. 7.62 Condor Creek, A.C.T. 22 0 1 0 0 4 
4. 7.62 II II II 13 0 0 0 0 8 5. 7.62 II II II 23 1 0 0 0 1 ~ assimilis 2 
9. 7.62 Condor Creek, A.C.T. 20 0 0 0 0 2 
18. 7.62 'Stoney Creek', N .S. ;1-. 28 0 2 0 1 0 
22. 7.62 Blue Range, A.C.T. 20 3 0 0 0 0 
23. 7.62 II H II 20 0 1 0 0 0 
2. 8.62 'Stoney Creek,• N .s .. v. 35 0 1 0 2 2 
3. 8.62 II II II 23 1 1 0 0 2 
5. 9.62 'Stoney Creek,' N.s.w. 35 0 0 0 0 0 6. 9.62 II II II 35 0 1 0 2 0 
7. 9.62 II II II 35 0 1 0 1 0 
13. 9.62 Condor Creek, A.C.T. 35 0 2 0 0 1 Rattus assimilis 0 
14. 9.62 Blue Range, A.C.T. 27 0 0 0 0 0 
22.11.62 Condor Creek, A.C.T. 23 0 1 0 0 0 
23.11.62 II II II 23 0 1 0 0 1 
21.11.62 'Stoney Creek', N.S.W. 37 0 1 0 2 0 
28 .11.62 II II II 30 0 1 0 1 0 
12.12.62 Tidbinbilla, A.C.T. 34 0 3 0 0 2 Rattus assimilis 7 

APPENDIX 2 
APPENDIX 2 
Trapping records 1963 
DATE LOCALITY NO.OF A. STUARTII A. F. FLAVIPES OTHER ANIMALS NO. EMPTY 
TRAPS M F M F SPI;lUNG 
TRAPS 
27. 3.63 Condor Creek, A.C.T. 34 1 3 0 0 4 Rattus assimilis 3 
28. 3.63 ti ti II 34 1 0 0 0 2 4 II II 
3. 4.63 Condor Creek, A.C.T. 27 4 1 0 0 1 Rattus assimilis 1 
4. 4.63 ti II II 27 0 0 0 0 2 1 II II 
24. 4.63 Condor Creek, A.C.T. 33 2 8 0 0 0 
25. 4.63 II II II 33 2 0 0 0 0 
22. 5.63 Condor Creek, A.C.T. 32 1 2 0 0 1 
23. 5.63 II II ti 39 1 1 0 0 2 Rattus assimilis 0 
29. 5.63 'Stoney Creek', N.S.W. 45 3 2 0 2 0 
30. 5.63 II II II 44 2 3 0 0 0 
26. 6.63 'Stoney Creek', N.s.w. 37 3 4 0 1 0 
27, 6.63 ti II II 37 1 1 0 0 0 
18. 7.63 'Stoney Creek', N.s.w. 40 1 1 0 0 0 
19. 7.63 " ti II 40 0 1 1 1 0 
12. 8.63 Tidbinbilla, A.C.T. 31 3 3 0 0 2 Rattus assimilis 
13. 8.63 II ti 31 0 1 0 0 2 It ti 0 
10. 9.63 'Stoney Creek', N.s.w. 34 0 0 0 1 0 
11. 9.63 ti H H 34 0 0 0 1 0 
11. 9.63 Tidbinbilla, A.C.T. 34 0 2 0 0 2 Rattus assimilis 8 
18. 9.63 ti II 34 0 0 0 0 2 2 II ti 
19.11.63 •Stoney Creek,' N.s.w. 34 0 0 0 1 1 centipede 0 
20.11.63 II II II 34 0 1 0 1 0 

APPENDIX 3 
APPENDIX 3 
Trapping records 1964 
DATE LOCALITY NO. OF A. STUART!! A. F. FLAVIPES OTHER ANIMALS .NO. EMPTY 
TRAPS M F M F SPRUNG 
TRAPS 
26. 2.64 Condor Creek, A.C.T. 33 2 3 0 0 2 
27. 2.64 II II II 33 2 3 0 0 2 
4. 3.64 Condor Creek, A.C.T. 33 1 3 0 0 3 Rattus assimilis 
12. 5.64 'Stoney Creek', N.S.w. 33 1 3 0 3 0 
13. 5.64 II II II 33 3 2 1 1 0 
3. 6.64 Tidbinbilla, A.C.T. 33 4 5 0 0 4 4. 6.64 n n 33 0 3 0 0 3 Rattus assimilis 3 
11. 6.64 'Stoney Creek', N.s.w. 33 0 0 1 3 0 12. 6.64 II II II 33 0 0 0 3 0 
17. 6.64 'Stoney Creek', N.S.w. 33 2 2 0 0 0 
18. 6.64 
" 
II 
" 33 0 1 0 0 0 
24. 6.64 'Stoney Creek', N.s.w. 48 1 0 0 0 0 
25. 6.64 
" 
II II 48 0 0 0 0 0 
26. 6.64 
" 
II II 48 0 0 0 0 0 
27. 6~64 II II 
" 
48 0 0 0 0 0 
8. 7.64 'Stoney Creek', N.s.w. 42 2 0 0 0 0 
9. 7.64 
" 
II II 50 2 2 0 0 0 
30. 7.64 Condor Creek, A.C.T. 50 0 0 0 0 -u Rattus assimilis 0 31. 7.64 II II II 50 1 0 0 0 1 Antechinus swainsonii J 
.7• 8.64 •Stoney Creek', N.s.w. 50 0 1 0 0 0 8. 8 .64 H II II 50 1 0 0 1 1 

APPENDIX 4 
APPENDIX 4 
Trapping mortality in Antechinus 
41 
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APPENDIX 5 
APPENDIX 5 
!· stuartii females 1962 
Data obtained on day of capture 
.ANill'IAL DATE WEIGHT ADULT NIPPLES POUCH OR POUCH AREA NOTES NUMBER TRAPPED g. JUVENILE NUMBER SIZE FUR 
10 8. 2. 62 13.0 J 10 minute clean undeveloped 
11 20. 2.62 16.0 J 10 ,, " 18 27. 3. 62 17 .o J 10 .. '' " 19 27. 3.62 16.0 J 0 " " OI 
33 10. 5.62 14.5 J 10 II .. " 34 15. 5.62 17 .o J 10 " " 
35 15. 5.62 16.0 J 10 .. " " 36 26. 5.62 14.5 J 10 " " 37 3. 7.62 16.0 J 10 " " " 39 18. 7 .62 22.0 A 10 small " " 41 18. 7.62 14.0 J 10 minute " 45 23. 7.62 16.5 J 10 " " " 46 2. 8.62 17 .5 J 10 " " " 48 3. 8.62 15.5 J 0 " ii 49 6. 9.62 20.5 A 10 small " developing pregnant 50 7. 9. 62 26.0 A 0 .. " Oi " 51 13. 9. 62 25.0 A 10 " well developed II 52 13. 9.62 20.5 A 10 .. " '' " 53 2 .11. 62 - A 10 ~ discoloured large 9 young attached 
t 54 22.11.62 
-
A 10 " " probably lactating t 55 23.11.62 - A 10 " " " " t 56 27 .11 • 62 20.0 A 9 .. " " ii " t 57 28.11.62 29.0 A 10 ii ii 
" t 58 12.12.62 35.0 A 10 " " t 59 12.12.62 34.0 A 10 "' " " " " t -60 12.12.62 31 .o A 10 
" " " " 
" " " 
t Released at point of capture 

APPENDIX 6 
.APPENDIX 6 
!. stuartii females 1963 
Data obtained on day of capture 
ANii\JAL DATE \'/'EIGHT ADULT NIPPLES POUCH OR POUCH AREA NOTES NUMBER TRAPPED g. JUVENILE NU!VJBER SIZE :!!'UR 
I* 54 27. 3.63 26.0 A 10 clean undeveloped 
I 
I 
70 27. 3.63 18.0 J 0 " " 
71 27. 3.63 16.5 J 0 " " " 
74 3. 4,63 15.5 J 10 " " 80 24. 4.63 15.5 J 10 " " 82 24. 4,63 13.0 J 0 II " " 
83 24. 4.63 22.0 A 0 small " " 
84 24. 4.63 15.5 J 10 minute " 
85 24. 4.63 21 .o A 0 small " " 86 24. 4.63 15.0 J 10 minute " " 87 24. 4.63 16.0 J 10 " " 88 24. 4.63 14.0 J 10 " " " 91 22. 5.63 15.0 J 10 " 92 22. 5,63 17 ,5 J 10 " " " 95 23. 5.63 16.0 J 0 " " " 99 29. 5.63 15.5 J 10 " 100 29. 5. 63 18.0 J 10 " " 103 30. 5.63 16.0 J 10 " " " 104 30. 5. 63 15.0 J 0 " " " 
*105 30. 5. 63 14.5 J 0 " " 
i 56 26. 6.63 18.5 A 9 small " 106 27. 6.63 15.0 J 0 minute " " 108 26. 6.63 15.0 J 0 " " " 112 26. 6.63 15.5 J 0 " " 113 26. 6.63 15.5 J 10 " " 114 18. 7,63 14.0 J 10 " 116 19. 1.63 18.0 J 10 " " " 119 12. 8.63 18.5 J 10 " " " 120 12. 8.63 18.0 J 0 " 121 12. 8.63 17 .o J 10 " " 125 13. 8.63 18.5 J 10 " " " 126 17, 9.63 21.0 A 0 small " developing pregnant 127 17, 9,63 24.0 A 0 " " " " 128 18. 9.63 23.5 A 0 " " " " 129 18. 9.63 25.0 A 0 " " " 130 18. 9.63 26.0 A 10 " " " 131 18. 9.63 25.5 A 10 " " " " 132 21. 9.63 - A 0 - OI well developed 10 young attached 
133 22. 9.63 19.0 A 10 - " " .. 10 " " 134 20.11.63 24.5 A 9 discoloured large probably lactating 
"k recaptures 

APPENDIX 7 
APPENDIX 7 
!· stuartii females 1964 
Data obtained on day of capture 
ANIMAL DA.TE WEIGHT .E&.&JVA.ll.Jb ,.lb.A..&.~- POUCH OR POUCH AREA NUMBER TRAPPED g. 
. TH1Ti:.'1\T TT."!<' 1ilTl1\.H:f~'R SIZE FUR 
137 26. 2.64 18.0 J 10 minute clean undeveloped 
138 26. 2.64 16.5 J 0 II II II 
141 26. 2.64 21.0 A 10 small discoloured II 
142 27. 2.64 17 .5 J 0 minute clean II 
143 27. 2.64 15.5 J 10 II II 11 
146 27. 2.64 16.0 J 1 ll II 
147 4. 3 .64 16.5 J 1 II II II 
148 4. 3 .64 25.5 A 10 small discoloured ii 
150 4. 3.64 18.0 J 10 clean II 
152 12. 5 .64 15.5 J 10 II ii II 
153 12. 5.64 14.5 J 10 II II 
154 12. 5 .64 17.0 A 10 small II WI 
155 13. 5 .64 15.0 J 10 minute II II 
156 13. 5.64 15.0 J 10 II Ii II 
160 3. 6.64 14.0 J 10 II II It 
163 3. 6.64 22.0 A 10 small II II 
165 3. 6.64 16.0 J 10 minute II II 
167 3. 6 .64 14.0 J 0 II II II 
168 3. 6 .64 13.5 J 10 II II II 
169 4. 6.64 16.5 J 0 II I! ii 
170 4. 6.64 20.0 A small II 
171 4. 6. 64 16.0 J minute II II 
172 17. 6 .64 21.0 A small !I II 
173 17. 6.64 16.5 J :minute II II 
178 18. 6.64 14.0 J ii II II 
182 9. 7.64 13 .o J Ii Ii 
183 9. 7. 64 14.0 J II ti II 
185 7. 8 .64 15.5 J II II It 

APPENDIX 8 
APPENDIX 8 
Data obtai.ned on of 
ANIMAL DATE WEIGHT ADULT NIPPLES POUCH OR POUCH AREA NOTES NUMBER TRAPPED g. JUVENILE NUMBER SIZE FUR 
1 18. 7.62 22.0 J 12 minute clean undeveloped 
4 14. 7.62 
-
J 12 II 
" " 5 14. 7.62 
-
J 12 
" " 
n 
6 14. 7 .62 
-
J 12 II II II 
7 14. 7.62 
-
J 12 
" 
II 
" 8 2. 8 .62 23.5 J 12 II tl 
" 9 2. 8.62 20.5 J 12 
" " " t 10 6. 9,62 
-
A 12 small II developing 
t 11 6. 9.62 
-
A 12 II 
" 
H 
t 12 7. 9 .62 
-
A 12 
-
n well developed 12 young attached 
t 13 27 .11.62 39.0 A 12 large discoloured large probably lactating 
t 14 27 .11.62 10.0 J 12 minute clean undeveloped 
15 28.11.62 29.0 A 12 l 1 large discoloured large probably lactating 
1 small 
27 29. 5.63 27,5 A 12 small clean undeveloped 
28 29. 5.63 22.5 J 12 minute II 
" t 29 26. 6.63 20.0 J 12 
" " " 30 2. 7,53 
-
A 10 II 
" 
II 
t 31 19. 7.63 24.0 J 12 
" 
It 
" t 33 10. 9.63 24.0 A 12 
-
II well developed 12 young attached 
t 34 11. 9.63 31.0 A 12 
- " 
II H 12 
" 
n 
t 40 19.11.63 28.0 A 12 large discoloured large probably lactating 
t 41 20.11.63 30.0 A 12 " " II II " 
42 12. 5 .64 20.0 J 12 minute clean undeveloped 
43 12. 5.64 22.0 J 12 
" 
II 
" 44 12. 5.64 22.0 J 12 " II " 45 13. 5, 64 20.0 J 12 " " " t 47 11. 6.64 22.0 J 12 " II II t 48 11. 6.64 19.0 J 12 " " " t 50 12. 6.64 22.0 J 12 II 
" " t 51 12. 6.64 ?2.0 J 12 II II 
" 52 11. 6,64 '20.0 J 12 
" 
II 
" t 54 12. 6,64 26,0 A 12 small II 
" 53 8. 8.64 20.5 J 12 minute 
" 
II 
*50 5. 2.65 30.0 A 12 ~large discoloured undeveloped Trapped by M. Johnston 
*48 
4 small 
12. 5.65 25.0 A 12 small clean II 
" 
n 
" " 
t released at point of capture * recaptures 

APPENDIX 9 
APPEN"DIX 9 
!· f. leucogaster females 1963, 1964 
Data obtained following capture 
ANIMAL DATE POUCH POUCH NUMBER TRAPPED FUR 
3 1 
4 Ii II 
5 Ii II Ii 
6 II II " 
7 I! II II ll 
12 1 discoloured 
13 II " 
14 II II 
15 II II 1 
17 June 1 
20 II 

APPENDIX 10 
APPENDIX 10 
Ectoparasites of Antechinus 
* 
** 
*** 
HOST LOCALITY SPECIES 
!· stuartii Condor Creek, A.C.T. Acanthopsylla .!:.• rothschildi 
Brindabella, N.s.w. !_. !: • rothschildi 
FLEAS* "Stoney Creek", N.s.w. !_. _!'.. rothachildi 
!. . 1 · flavi;ee a "Stoney Creek", N.s.w. A. r. rothschildi 
A. atuartii Condor Creek, A.C.T. Ixodes a.ntechini 
Tidbinbilla, A.C.T, 1· aritechini, .!_. tasma.ni 
TICKS** "Stoney Creek", N.s.w. .!_. a.ntechini 
!· !• flavipes "Stoney Creek", N.S.W. .!_. antechini 
A. stuartii Condor Creek, A.C.T. larval trombiculids 
Brinda.be lla, N.s.w • II 
" 
.MITES*** "Stoney Creek", N.s.w. 
" " 
laboratory colony Austrochirus sp. 
!.· ! . fla.vi;ees laboratory colony Austrochirus sp. 
Identified by Dr. F. G. A. M. Smit, British Museum (Natural History) Tring, Herta. 
Identified by Dr. F. 'H. S. Roberta, C.S.I.R.O. Veterinary Parasitology Laboratory, Yeerongpilly, Qld. 
Identified by Mr. R. Domrow, Queensland Institute of Medical Research, Brisbane, Qld. (Identification of mites incomplete) 
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APPENDIX 11 
Data on copulation, behavioural 
oestrus and gestation period 
!,, ~ I ltamber of I Duration of copulation ( hours ) I Duration of I I "Gestation period" - clqs from llatiJlg behavioural Pregnant 
oon41tions number copulations I Individual Total. I oestrus ( clqs) I last cop. last cop. to 1st cop. to birth to birth weight drop or weight drop 
11 1 4 4 ? ? - - -
•18 1 5 5 ? ;yes 31 - 31 
Permitted 34 1 5 5 ? ;yes ? ? ? 
to copulate 35 1 5 5 ? yea 27 - 27 
only once •37 1 4 4 ? ? - - -
39 1 4i 4i ? yes ? ? ? 
45 1 5i 5i ? ;yes - - -
46 1 1 1 ? no 
-
? ? 
17 ('63) 3 ,., Ji, 3. 8 91 no - 29 38 
36 4 2, 2i, 2i. 2. 9 7 ? 
-
39 46 
56 6 1, 2, 7, 4i, 5, 6 25i 61 ;yes 35 - 41 
62 14 7, 6, 1+, 4, 4i, 3i, 4, 2!, 5, 3, 8, 1+, 3, 2. 54i 131 yes - 28 41 
68 1 5 5 1 ;yes 33 - 34 
69 6 4, 2, i+, 8, 3, 1. 18i 61 yes - 40 46 
85 4 1, 1, 6, 1+ 9 31 yes 27 
-
JO 
86 4 4, 4, 2, 5 15 3 yes 
-
J1 J4 
Jlales allowed 92 2 10, J. 13 21 ;yes 
-
28 30 
access under 103 10 8+, Ji, 10, 1i, *· 4, 1i, 4, 2, 1+. J6 91 ;yes - 29 38 
obeanation 104 1 1+ 1 11 no - 31 J2 
106 3 13, 1i+, 4. 18i 41 ;yea 35 - J9 
1o8 6 4, 2, 3, 2, 4, 4. 19 61 ;yes 
- - -
112 6 1, 11, 5i, g, a, 4. J8i 6 yes - 30 36 
113 4 8, 5i, 6, 6. 25i 41 ;yes 26 - 30 
116 J 10, 3, )+. 16 31 ? - 28 J1 
119 6 6, H, 4i, J, 4, 2. 24 6 ;yes 26 - 32 
120 7 6i, 10, 12, 6, 12, 11, 3. 60i 7 yes 26 
-
J3 
121 5 2, 10i, 7, Ji, 2. 25 5 ;yes 29 - J4. 
125 8 4, 5, 4, 6, 4, 5, 5, 1+. J4 8 ;yes 29 - J7 
.2l!!m!! minimum ~ 
17('62) 14 ? ? 1J ? ? ? ? 
99("6J) 8 Ji, 5i, 4, 4, 3, ?, 5, ? 25 10 ;yes JO 
-
40 
99(064) J 9, ?, ?. 9 4 yes 27 - 31 
1J5 14 2, 5, 5, 4, 4, 2, 4i, 4i, J, 1, 5, 2i, Ji, 2. 48 12 ? ? ? ? 
llalaa allowad 1J6 J 6, ?, 5. 11 4 no - 26 30 
continuou aooeaa 1J7 1J 2, ?, 2, 1i, ?, i. 5, 4, 2, 2i, ?, 2, 3. 23i 9 no ? ? ? 
147 9 1, 1i, ?, 4, 4, 2, 3, 3, 1t. 18 10 yes 33 - 43 
15J 1 2 2 1 ? - - -
163 2 2i, ?. 2i 4 ;yea 27 - J1 
170 2 1, 2. 3 2 yes - J1 J3 
182 5 ?, 4, ?, ?, 3. 7 6 ;yes 26 
-
J2 
* Copulation on first day of behavioural oestrus 
t llinimwn duration - male not allowed access on c!q( s) 1mmediatel;y preceding first copulation 

APPENDIX 12 
APPENDIX 12 
~. f. flavipes and !· f. leucogaster females 
Data on copulation, behavioural oestrus and 
gestation period. 
Mating I Number of I Duration of' copulation (hours) I Duration o:f I I "Gestation period" - days from behavioural conditions Animal nl.Ullber copulations I Individual Total I oestrus (days) Pregnant I last cop. last cop. to 1st cop. to birth to birth weight drop or weight drop 
A· .!'.e flavipes 
Males allowed 1 13 4, 5i, 3lr, 3i, 4lr, 4, 5, 6, 5, 2, 55lr 12 yes 23 - 35 
access under 9 ('63) 5 4, 4, 3i, 4, 3. 18lr 4 I yes 26 - 30 
observation 17 9 4, i+, 4~ 4-§9 4, 4, 2!, 5i? 5i 35 9 ? 
-
30 39 
19 8 2i, 4i 1 4i i? 4~ 5ili 3s 2+ 26lr 8 ? - - -
20 8 2+, 3~ 2+s 31 4~ 4? Ji 26 101 yes 25 - 35 
observed minimum. minimum 
5 2 6+, 2lr 8i 31 yes 23 - 26 
Males allowed 7 2 3, h 3i 2 I ? ? ? ? 
continuous access 8 8 1+, 5i+I' 4i, ?I' 5+, 3h 22lr 6 ? - - -
9 (°64) 3 3lr, 3, 2+ 8lr 3 yes 23 - 26 
A· t& leucogaater observed or 
assessed 
minimum ~ 
Males allowed 4 5 ?. 1+1 ?, 21 1-k~ 4i 6 yes 24 - 30 
continuous access 13 3 i' ? 9 ? 1 6 yes 27 - 33 
14 5 ?, 41' 39 4-t~ 30 1H 10 no - - -
15 8 ?,?~4~J,?~ 1H 18 yes 22? - 40 
17 2 ?, 3lr 31' 21 ? - 28 JO 
20 4 ?,?~3~3· 6 11 yea - - -
Minimum duration - male not allowed access on day(s) immediately preceding first copulation 
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APPENDIX 13 
!. stuartii, !· f. flavipes and!· f. leucogaster 
Time of parturition and number of young 
.Animal number 
.!.• stµartii 
18 
35 
49 
50 
52 
56 
68 
85 
99 
99 
106 
113 
119 
120 
121 
125 
126 
130 
147 
163 
182 
.l. f. flavipes 
5 
1 
9 
9 
20 
.!_. !.• leucopster 
4 
13 
Date 
;young born 
30. 9.62 
29. 8.62 
15. 9.62 
12. 9.62 
16. 9.62 
25. 8.63 
8.10.63 
24. 8.63 
23. 8.63 
1. 9.64 
4, 9.63 
26. 8.63 
17, 9.63 
17. 9,63 
19. 9.63 
21. 9,63 
23. 9.63 
20. 9.63 
24. 9.64 
26. 8.64 
29. 8.64 
31. 8.62 
16. 8.63 
7, 8.63 
31. 7.64 
30. 7.63 
21. 8.64 
9. 8.64 
Young born 
between (houre) 
0830 - 1830 
1700(28/8) - 1130(29/8) 
2300(14/9) - 1700(15/9) 
1030(11/9) - 1000(12/9) 
1645(15/9) - 1700(16/9) 
1045 - 2045 
1030 - 2200 
1100 - 2030 
1030 - 1800 
0845 - 1930 
0930 - 1630 
1045(25/8) - 1015(26/8) 
1145(16/9) - 1200(17/9) 
1230 - 2130 
0930 - 2115 
1030 - 2030 
1900(22/9) - 1000(23/9) 
1100(19/9) - 1000(20/9) 
1930(23/9) - 1000(24/9) 
0930 - 2230 
0945 - 1800 
1600(30/8) - 1015(31/8) 
1115(15/8) - 1145(16/8) 
0915 - 2215 
0730 - 2300 
1230 - 1600 
1100 - 2215 
1115 - 2230 
Number of young found 
on nipples I unattached 
5 
10 
8 
10 
10 
3 
3 
4 
8 
7 
5 
1 
3 
0 
0 
5 
10 
5 
0 
9 
6 
12 
8 
8 
6 
4 
3 
4 
0 
0 
0 
0 
0 
0 
0 
3(dead) 
1(dead) 
0 
0 
3(dead) 
1 (dead) 
0 
1 (dead) 
3(dead) 
0 
3(1 dead) 
0 
1 (dead) 
Reproductive tract / Notes 
R. ovar;r and uterus removed before parturition. 
Intact. 
Intact / Field mating. 
R. ovar;r and uterus removed before parturition 
Intact. 
R. ovary and uterus removed before parturition 
Intact. 
Intact. 
R. ovary and uterus removed before parturition 
R. ovary and uterus removed before parturition / Blood 
stained mucous around·cloaca at 1015(26/8). 
R. ovary and uterus removed before parturition. 
• 
Intact / Field mating. 
Intact/ Pi~ld mating. Nest paper very wet at 1000(20/9) 
Intact/ Killed 24/9. 1 dead embryo in R. uterus. 
Intact/ Ovariectomised 27/8, 
Intact. 
Intact. 
Intact. 
R. ovary and uterus removed in 1962. 
Intact • 
Intact. 
Intact. 
• • 

APPENDIX 14 
APPENDIX 14 
!_. stuartii 
Number and size of Graafian 
follicles and size of oocytes 
!.·~ 
number 
48 
185 
142 
146 
173 
183 
11 
Field, 
Reproductive 
condition 
oestrus 
Laboratory, in oestrus~ 
W'llltated 
18 Laboratory, 1 day 
after copulation 
37 Laboratory, 9 days 
after copulation 
106 Laboratory, 5 days 
after copulation 
116 Laboratory, 2 days 
after copulation 
Histology poor 9 Graafian follicles 
Excluding small 
-
121 
7 577 130 
536 -
4 458 
(400 - 520} 
-
563 129 
(512 -
61 
536 - (56, 
i 
= <J 

APPENDIX 15 
APPENTIIX 15 
A 
Size of corpora lutea and 
devel of 
>--
1 
->--
.. 
" 
$ j3 ~ 
., . 
f 
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APPENDIX 16 
!_. stuartii 
Height of uterine and 
gland epithelia 
ll@p>'oducti stum-1'11 Uterine opitl:!elium 
Uterus remowd 
condition numb®r l:!eiglrt (p) mitoses 
l?r®-breedil>g ~ 
138 Foll. <10 0 <10 () 
t Fob. <10 0 <10 
82 Apr. <10 0 <10 
84 Apr. <10 0 <10 
87 Apr. <10 <10 0 
105 Mey <10 0 <10 0 
160 Juno <10 0 <10 0 
168 June <10 0 <10 0 
Oestrus 30* 24.0 13.6 0 
(mated but 106 30• 24.0 + 15 .6 + 
not ovulated) 116 2 26 25.0 15.0 .. 
37 9 25.0 14.) H 
11 14 22.0 + 15.7 + 
36 29 21.5 15 .6 
Pregnant or 121 27* 24 .25 16.4 
Pseudopregnant 62 26 23,5 9.) 
108 21.5 
30.0 
32.25 16.4 
25 32.0 
44.0 
18 + 
31.0 
11 
50.0 36.0 
0 
46 ~ 40.0 0 
Days after birth* 
or 35 
35 sloughing 0 sloughing 0 
104 n.p. 10.7 0 10.7 0 
56 5• <10 0 < 10 0 
85 5* 10.3 0 10.} 0 
106 5* 12.B 0 12.8 0 
125 10.7 0 10.7 0 
18 10* <10 <10 + 
52 10• <10 0 <10 0 
126 10• <10 0 <10 
39 10-15 10.0 0 < 10 + 
50 20• <10 0 <10 0 
34 
"" 20 <10 0 <10 () 
35 30• <10 + <10 + 
52 40* <10 0 <10 + 
49 60* <10 0 <10 
50 60* < 10 0 < 10 0 
49 95 <10 0 <10 0 
46 n.p. ca 120 <10 0 <10 0 
nope non pregnant t parous female 

l\PPEN:DIX 17 
APPENDIX 17 
weight and scrotal width 
.A. oi:i:': .ARTII 1962 Animal 21.2 2G.2 12.t1 16. ~ 1(!. 5 14. 5 21.J 11.6 5.7 10.7 23.7 J.8 6.8 3.9 ::: .10 29 .1C1 <6.11 21.12 Ntuaber 
BODY Field (•) 12 •20.0 24.0 26.0 26.5 30.5 37.0 35.0 32.5 2~.o 32.0 33.0 39.5 
.. i;IGHT Animals 20 •-<'6.0 30.5 3~.o 35.0 31.0 1,1 .o 29.G 21.c 40.5 43.0 40.0 
(5.) and 21 •21.0 34,5 38.0 37.5 40.0 41.0 3G.o 2S .5 38.5 38.5 37.5 Laboratory 22 •22.0 24.5 29.0 28.0 33.0 34,5 
Colony 23 •21.0 27.5 31.0 31.0 33.0 30.0 31.0 
24 •22.0 26.5 29.0 30.0 30.0 29.0 29.0 22.0 32.5 31.5 33.5 
25 •23.0 23.5 21.0 24.0 26.5 30.0 29.5 27.5 28.0 
26 6 26.0 30.5 36.0 34.0 42.5 4C.O 36.5 36.0 37,5 37.5 36.0 
27 •21.0 29.5 
28 •23.5 34.0 40.5 40.0 38.0 35.5 34.0 34,5 34.0 35,5 
29 •21.0 33.0 33.0 35.0 33.5 2s.o 31.0 2s.o 29.0 30.0 
30 •24.0 31.5 30.5 32.5 36.5 
31 •21.0 36.0 37.5 39,5 31.0 
32 "'26.0 35.0 36.0 34.0 32.5 29.5 
38 •25.0 
42 6 25.5 44.0 3e .o 31.0 29.5 27.5 27.5 
43 •24.5 38.0 31.0 30.5 27.5 
44 "26.0 36.5 29.0 29.5 29.5 28.5 29.0 
47 •29.0 
I.ab oratory 14 21.5 23.5 26.0 27.0 34.0 33.0 ~eared 16 20.5 23.5 28.0 30.5 38.0 36.0 y ... 5 31.0 3t,5 33.5 32.0 Animals 
.. r:::E Field (•) 12 "'5.0 5.5 1.2 9,8 10.9 12.6 11.0 11.0 10.0 1C.J 9,2 9.2 
CP l.r..i.cals 20 "'7.0 9.0 11.9 12.5 12.7 11 .5 11.1 9.~ 8.4 E.9 7.6 
~c:..c::t:..: and 21 "'9.4 10.1 11.6 14.2 12.3 12.8 9.6 9.S 8.9 8.9 8.7 
laboratory 22 "8.5 9.0 11.2 13.4 12.1 10.9 (r:.c:.) Colony 23 •7 .8 9.5 12.0 13.4 13.5 12.J 9.0 
24 •1.8 7.5 11.1 13.8 13.8 12.2 9.6 1C. 7 1C"7 10.4 10.4 
25 "'7 .5 7.J 10.1 11.8 12.1 10.8 1G.O 8.2 8.2 
26 "'9.J 10.0 12.4 13.9 14.3 13.J 11.3 9.4 10.3 10.1 9.1 
27 •10.5 10.J 
28 .. 9,0 10.2 13.J 12.7 11.0 9.J 9,4 9.7 8.8 7.2 
29 •10.8 11.2 13.5 12.4 10.2 9.7 g.2 9.0 9.4 9.2 
30 •10.1 11.6 14.4 12.8 11.8 
31 •12.0 12.0 14.5 14.4 12.1 
32 •10.5 10.8 14.3 12.s 10.6 9.J 
38 •12.4 
42 •12.6 13.2 10.J 10.2 8.9 9,.i 9.2 
43 '"13.J 11.8 9.6 8.7 8.2 
~,4 •12.6 13.2 9.5 9.4 8.8 $.5 7,9 
47 •10.1 
Laboratory 14 4.0 8.8 11.2 12.0 12.5 10.9 neared 
lill:imals. 16 5.5 9.2 11.2 13.5 13.0 11.8 9,9 9.9 8.8 9.0 9.0 

APPENJJIX 18 
APPENilIX 18 
!::,. stuartii males 1963 
Body weight and scrotal width 
A. STUARTII 1963 Animal 22.1 25.2 18.3 28.3 3.4 17.4 24.4 14.5 22.5 29.5 11.6 26.6 8.7 18.7 24.7 30.7 5.8 6.8 12.8 19.8 2.9 30.9 28.10 25.11 Number 
BODY Field (•) 72 •25.5 29.5 
WEIGHT Animals 73 •29.0 30.5 
(g.) and 75 •21.0 Laboratory 76 •24.5 29.5 
Colony 77 •24.5 25.0 
78 •21.0 22.5 
79 6 21.0 28.5 30.0 33.0 
81 •21.0 29.5 28.5 34.5 
89 •21.5 28.0 34.0 36.0 
90 •22.5 30.0 32.5 37.0 
93 •23.0 29.5 35.0 
94 •23.5 36.0 31.0 31.5 29.0 
96 •23.0 40.5 39.0 32.5 31.0 
26.0 97 •23.0 33.0 33.5 34.0 28.5 27.5 25.0 
98 •24,0 41.0 39.0 33.0 29.0 
101 •22.0 35.0 39.0 34.0 30,5 
102 •23,5 36.5 38.5 33.0 27.5 
107 •29.0 46.0 38,0 34.5 
109 •25.0 36.0 33.0 30.0 27.5 26,0 
110 •28.0 
111 •24,5 39.0 33.5 29,5 28,0 
115 •28.5 42.5 34 .• 0 
117 •30.0 44,5 38.5 33.0 30.5 
118 •39.0 36.0 32.0 32.0 
122 •26.5 31.5 30.5 
123 •25.0 35.0 30.0 28.0 27.0 
124 •29.5 35.0 31.5 29.5 28.5 
Laboratory 61 18.0 23.5 23.5 26.0 29.0 37.5 44.0 34,5 33.0 29.0 36.0 38.0 
Reared 63 19.5 24.0 23.5 23.0 27 .5 36.0 35.5 36.0 39.0 35,5 31.0 31.0 32.5 Animals. 64 18.5 25.0 23.5 24.5 31.5 33.0 35.0 35.5 43.0 39.0 38.0 39,5 39.0 39.0 65 16.5 27.0 28.0 25,5 34,5 41.0 42.0 41.0 45.5 39.0 34.0 39.5 36.0 
67 18.0 25.5 26.0 27.0 35.0 35.0 37.0 35,5 40.0 40.0 39.0 39.0 35.0 36.0 
WIDTH Field (•) 72 •7.9 10.8 
OF Animals 73 •7.5 10.2 
SCROTUM and 75 •6.9 
(l:llll.) Laboratory 76 •5.4 9.4 Colony 77 •9.1 9.7 
78 •7.5 9.0 
79 •9.6 11.7 13.6 13.5 81 •9.4 10.7 12.4 12.8 
89 •9,J 10.1 12.7 13.3 90 •geO 10.5 12.1 14.1 
93 •12,5 13,6 13.9 94 •10.7 12.2 13.3 10.0 9.1 96 •11.5 12.9 13.6 10.1 9,9 
97 •11.6 12.6 13.0 9,9 8.5 7,9 7.6 7.4 98 •11.6 13,5 13.6 10.4 8.9 101 A12e0 12.3 11.6 10.5 9,3 102 •11.8 13.7 12.) 8.5 8.6 107 •12.4 13.2 9,7 8.4 109 •12.0 12.7 10.2 8.8 8.0 7,2 110 •11.3 
111 •12.2 13.1 10.1 9.2 7,5 115 •13.0 11.4 8.8 117 •12.8 13.3 9.2 8.0 8.1 118 •12.6 10.2 8.1 7,9 122 •11.7 9.1 8,2 123 •11.6 10.0 9.0 7,2 6.8 124 •12.0 9,2 7.8 8.6 7.0 
Laboratory 61 4.1 6.4 8.5 10.1 10.7 13.J 12.6 9,7 7.5 8.0 8.7 7.8 Reared 63 4,3 6.0 6.6 8.5 10.0 13.0 11.6 11.1 10.3 7,9 8.6 7.0 7,4 Animals 64 4.) 5.7 6.5 8.6 10.9 12.7 13.7 11.7 11.) 11.5 10.3 9.5 9.0 8.4 
65 3.J 6.4 6.5 8.4 9.9 13.0 13.5 12.7 12.4 11.1 10.4 9.2 9.4 67 3.6 6.1 6.2 1.0 7,7 9.9 10.0 10.2 10.a 12.2 •2.6 11.9 8.8 8.2 
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APPENDIX 19 
Body wei and scrotal width 
A. J·TUARTII 1964 Animal 26.2 27.2 4 .3 5.3 12.5 13.5 3.6 5.6 17.6 22.6 24.6 8.7 9.7 13,7 31.7 8.8 10.8 23.9 19.10 Number 
BODY Field (•) 139 •24.0 25.0 
.• BIGHT Anin;als 140 •20.5 
(g.) and 144 •19.0 25.0 Laboratory 145 •23.5 27.5 
Colony 149 •20.5 
151 •20.0 30.0 32.5 
157 "'22.5 41.0 49.0 
158 •20.0 36.5 40.5 
159 •18.0 39.0 46.0 
161 •23.0 38.0 
162 "'18.5 30.0 
164 •20.5 37.0 31.5 33.0 28.5 30.0 
166 •22.5 33.5 34.0 30.0 24.0 
174 6 16.0 
175 •23.5 38.0 32.0 28.0 28.0 
176 •21.0 
177 '"26.0 31.0 45.0 
179 '"28.0 41.0 39.5 34.0 
180 •20.0 21.0 28.5 26.5 21.0 
181 •21.0 26.5 32.0 
184 •38.0 
186 •29.0 31.5 30.5 31.0 
:.IDrH Field (•) 139 •5.1 5.8 
OF Animals 140 •5.0 
~CROTill~ and 144 •5.8 5.9 
Laboratory 145 •5.2 5.9 
(mm.) Colony 149 •5.7 
151 •11.4 11.7 12.9 
157 •10.3 11.9 13.4 
158 •11.4 11.8 13.1 
159 •10.8 12.6 12.6 
161 •12.2 12.8 
162 •11.1 11.4 
164 •10.8 12.0 11.2 9.4 7.2 8.9 
166 •11.3 12.8 12.J 10.9 8.1 
174 •11.4 
175 •12.2 12.7 9.4 7.8 8.3 
176 •1c.7 
177 •11.6 13.5 12.6 
179 •12.8 12.1 1c.o 9.3 180 •12.7 11.5 9.3 1.0 8.4 181 •12.0 12.6 9.6 
184 •12.0 
186 •9.8 9.2 6.0 7.8 

APPENTIIX 20 
APPENDIX 20 
wei and scrotal wid.th 
A. FLAVIPES FLAVIPES Animal. 8.1 15.1 23.1 24.2 27.2 19.3 26.3 22.4 11.5 13.5 15.5 1.6 11.6 5.7 13. 7 19.7 26.7 2.8 10.8 29.8 26.9 28.10 28.11 Number 
BODY Field (•) 1962 2 57 .o 62.0 56.0 
\\:l;;IGHT Animals 3 42.0 48.5 44.0 
(g.) and Laboratory 1963 Colony 32 •36.0 
1964 46. •27.0 34.0 37.5 36.0 
49 •29.5 54.0 46.o 
Laboratory 1963 22 18.5 
Reared 23 24.0 29.0 39.5 40.0 46.0 43.5 57 .5 59.0 52.0 49.0 51.0 56.5 51.0 
Animals. 24 24.0 21.0 40.0 40.0 43.5 49.5 49.0 64.0 65.0 50.5 51.0 55.0 51.0 
25 21.0 22.5 25.0 39.0 38.0 40.0 44.0 51.5 46.0 52.0 54.0 50.0 49.0 
26 21.0 32.0 40.0 47.0 55.5 68.0 72.5 70.0 47 .5 48.0 63.5 74.5 60.0 
1964 38 30.5 35.5 37.0 
39 34.0 34.0 38.0 43.0 44.5 52.0 52.0 59.0 
liIDTH Field (•) 1962 2 14.9 14.1 12.3 
OF Animals 3 14.5 13.3 11.7 
SCRO:rtJM and 
(mm.) 
Laboratory 
Colony 1963 32 •12.8 
1964 46 •14.5 13.7 11.2 9.2 
49 •14.0 14.1 11.7 
Laboratory 1963 22 4.6 
Reared 23 4.9 5.9 9.9 11.5 12.3 12.6 13.4 12.2 10.3 9.4 9.6 9.0 9.4 
Animals. 24 4.6 5.1 9.1 11.7 13.0 14.J 14.0 13.4 10.6 10.0 10.0 10.3 10.2 
25 4.8 4.1 8.1 10.2 12.8 13.3 13.8 13.1 10.1 10.4 8.6 9.1 8.8 
26 5.5 5.9 10.0 10.2 12.9 13.6 13.7 12.1 9.4 9.5 11.4 12.5 10.4 
1964 38 8.1 10.2 12.2 
39 1.1 9.7 11.6 13.4 14.7 12.8 11.0 8.2 

~APPEND IX 2 'I 
APPENDIX 21 
!, . .f., leucogaster males 1963, 1964 
Body weight and scrotal width 
A. FLA VIPES LEUCOGAST.c:R Animal. 27.2 19 .J 18.4 14.5 22.5 5.6 10.6 12.6 17.6 10.7 14.7 4.8 8.8 21.8 29.8 26.9 10.10 Number 
BODY Laboratory 1963 1 30.0 32.0 
\\:EIGHT Colony 2 36.0 38.0 39.0 39.5 41.5 46.0 47.5 40.0 
8 60.0 59.5 52.0 48.o 46.5 (g.) 9 62.5 52.5 49.0 46.5 45.0 
1964 10 51.0 47.0 41.5 
11 45,5 42.0 
16 38.0 66.0 
18 39.0 69.0 46.5 43,0 
19 47.0 
21 37 .5 46.0 41.0 
WIDTH Laboratory 1963 1 8.6 8.4 
OF Colony 2 11 13.4 14.5 13.2 12.4 12.) 11.0 10.2 
SCROTUM 8 17.1 16.0 12.6 1C.8 11. 5 
9 15.8 15.3 11 ,9 12.2 12.0 (mm,) 
1964 10 13.8 12 .J 12.0 
11 1 13.9 11. 3 
16 14.0 
18 14.8 12.0 11. 7 
19 
21 13.4 10.7 

APPENDIX 22 
APPENDIX 22 
!. stuartii, !· f. flavipes and J::.. f. leucogaster 
Incidence of spermatorrhea 
A. SWAH.'UI 1962 
Week ·beginning 2.7 9.7 16.7 23.7 30.7 6.8 13.8 20.6 27.8 3,9 10.9 17.9 24.9 1.10 8.10 15.10 22.10 29.10 5.11 12.11 19.11 26.11 3.12 10.12 17.12 24.12 
Bo. ot animals examined 12 14 14 15 15 15 12 12 12 12 11 10 10 10 10 10 10 10 10 9 8 8 6 6 8 6 
Bo. with apermatorrhaa 9 13 13 14 _15 13 10' 10 10 8 7 6 6 6 6 6 6 6 6 5 4 2 2 2 2 0 
~. S'll!AllII 1963 
leek beginning 11.3 18.3 25.3 1.4 6.4 15.4 29,4 6.5 13.5 20.5 27,5 3.6 10.6 17.6 24.6 1.7 8.7 15.7 22.7 29.7 5.6 12.8 19.8 26.6 2.9 9.9 
llo. ot animal.a ezam.ined 3 2 5 9 7 10 11 6 9 8 13 16 16 16 18 18 18 20 20 21 17 20 20 20 19 12 
Bo. with spermatorrhea 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 10 13 18 16 20 16 18 16 17 16 11 
week beginning 16.9 23.9 30.9 7.10 14.10 21.10 28.10 4.11' 11.11 16.11 25.11 2~12 9.12 16.12 23.12 
No. ot animal.a examined 12 12 13 12 10 10 10 10 6 6 6 6 6 6 6 
Ro. with epermatorrhea 10 6 6 5 4 4 2 2 1 1 1 1 1 0 0 
~. STUAI<rII 1964 
leek begimling 5.3 1.6 8.6 15.16 22.6 29.6 6.7 13.7 20.7 27.7 3.8 10.6 17.8 24.8 31.8 7,9 14.9 21.9 5.10 19.10 
Bo. of animals examined 5 7 6 10 10 4 3 7 7 6 6 7 6 4. 6 6 6 6 5 5 
Ro. with Spermatorrhea 0 0 0 1 3 1 2 7 7 6 6 7 6 4 4 4 4 4 2 1 
A. FLA.VIPES .PLAVIPES 1962, 1963, 1964 
leek beginning 16.2 25.2 4.3 11.3 18.3 25.3 1.4 8.4 22.4 29.4 6.5 13.5 20.5 27.5 3.6 10.6 17.6 24.6 1.7 8.7 15.7 22.7 29.7 5.6 12.6 19.6 
Ro. ot ani.Jllale examined 2 4 3 6 4 6 4 5 5 4 5 5 6 6 6 ·7 7 7 6 6 6 6 8 6 8 6 
Bo. wt th spermatorrhea 0 0 0 0 0 0 0 0 0 1 3 4 6 6 6 7 7 7 6 6 6 6 7 7 6 6 
Week beginning 26.6 -2.9 9.9 16.9 23.9 30.9 1.10 14.10 21.10 26.10 4.11 11.11 18.11 2.12 9.12 
No. o£ animals eX&lllined 6 5 5 5 5 5 5 5 5 4 4 4 4 4 4 
No. with epermatorrhea 6 3 3 2 1 1 1 1 1 0 0 0 0 0 0 
A. PLA.VIPBS LBUCOGASDR 1963, 1964 
Week beginning 26.2 4.3 11.3 16.3 25.3 15.4 29.4 6.5 13.5 20.5 27.5 3.6 10.6 17.6 24.6 1.7 8.7 15.7 22.7 29,7 5.6 19.8 26.6 9.9 30.9_ 
No. ot animals e.:ramined 1 1 1 1 1 1 1 1 1 3 3 5 6 9 9 8 8 6 7 7 6 4 3 3 3 
No. with eperma.torrhea 0 0 0 0 0 0 0 0 0 0 1 4 8 9 9 6 6 8 7 7 6 4 2 2 ·2 

APPENDIX 23 
APPENDIX 23 
:!,. stuartii 
Data obtained from males of estimated 
ages ranging from 5 to 22 months 
.ESTIMATED 
AGE 
months 
7 :.1011ths 
::..::!1-:!!s 
10 ::..:i.==.-;::is 
11 ::.:r.:<;:i.s 
13 ::c.::::::hs 
16 ::.·.;'_"':;f-~3 
22 r.i.o:r.ths 
ANL'1AL DATE 
NU!dllER KILLED 
140 26. 2.64 
139 5. 3 •. 64 
144 5. 3.64 
145 
149 
72 
73 
76 
77 
78 
5. 3.64 
5. 3.G4 
1. 5.63 
1. 5.63 
1. 5.63 
1. 5.63 
1. 5.63 
161 24. 6.64 
152 24. 6.04 
151 25. 6.64 
157 25. 6.64 
153 25. 6.64 
79 30. 7 .63 
51 30. 7 .63 
cs 30. 7 .63 
SC 3c. 7.63 
93 30. 7 .63 
9l 6. 9.63 
95 6. 9.63 
SB 6. 9.63 
1C1 5. 9.63 
1C7 5. 9.63 
63 6.11.63 
1Vi 6.11.63 
65 1.11.63 
117 7.11.63 
118 1.11.63 
97 2';. 1.64 
61 2'.;. 1.64 
64 29. 1.64 
123 29. 1.64 
124 29. 1.64 
21 23. 7.63 
24 23. 7 .63 
26 23. 7 .63 
28 23. 1.63 
42 23. 7.63 
,;BIGHT 
g. 
20.5 
25.0 
25.0 
27 .5 
23.5 
28.5 
30.5 
31.0 
29.5 
26.5 
35,5 
32.5 
35.0 
49.5 
40.0 
32.0 
35.0 
33.5 
34.5 
33.0 
28.0 
28.5 
28.5 
29.0 
35. 0 
32.5 
25.5 
36.G 
29.5 
31.0 
27 .o 
32.0 
.-\2.0 
25.0 
26.0 
36.0 
37 .o 
38.0 
45.0 
39.0 
SCROTUM 
i'/IDTH 
5.0 
5.8 
5.9 
5.9 
5.9 
11.4 
11.0 
10.2 
10.6 
9.7 
12.4 
12.0 
12.9 
13.0 
13.0 
12.5 
10.8 
11.) 
11.0 
11.9 
8.7 
9.4 
9.3 
9.2 
8.9 
1.1 
7 .9 
8.9 
8.9 
7 .2 
8.1 
8.0 
9.2 
7 .6 
7 .8 
8,5 
9.6 
7 .8 
8.8 
9.9 
R 
5.6 
12.1 
9.5 
12.5 
12.2 
86.0 
86.o 
70.0 
76.5 
74.0 
177 .5 
162.2 
170.2 
146.3 
203.8 
128.2 
103.6 
88.9 
123.0 
119.0 
27.1 
29.4 
36.4 
30.) 
28.6 
24.1 
20.1 
54.9 
32.7 
27 .2 
21.9 
30. 7 
33.5 
14.5 
13.9 
15.0 
28.6 
23,4 
18.2 
21.2 
TESTIS 
mg. 
L 
6.4 
13.9 
9.8 
12.0 
11.8 
85.5 
86.0 
79.0 
75.5 
75.0 
187.0 
140.2 
174.0 
150.) 
214.0 
123.) 
94.7 
80.7 
124.0 
115.0 
25,5 
29.3 
36.0 
30.0 
21.1 
22.5 
21.7 
56.4 
33.0 
22.7 
20.) 
42.7 
34,7 
14.9 
14.'1 
15.2 
38.1 
24.0 
16.0 
18,6 
EPIDIDYJ,JIS 
4.7 
5.2 
4.8 
4.8 
5.0 
17.0 
17 .o 
15.0 
16.0 
14.0 
48.4 
35.5 
40.0 
50.9 
51.6 
79.8 
74.8 
44.5 
102.8 
72.0 
53.4 
51.2 
63.) 
66.2 
51.7 
41.5 
37.1 
57 .8 
49.6 
30.4 
48.1 
52.8 
55.0 
35o) 
40.4 
70.4 
72,2 
64 .1 
51.9 
45.7 
rng. 
L 
5.1 
4.0 
5.0 
4.6 
6.0 
15.5 
17.0 
13.0 
16.5 
14.0 
48.2 
35.4 
40.8 
51.7 
54.0 
76.7 
65.9 
52.6 
71.4 
71.0 
53.6 
50.7 
69.8 
51.7 
52.0 
41.2 
38.7 
61.1 
50.0 
31.2 
49.7 
53,0 
54.4 
33.J 
40.1 
67.5 
57 .5 
59.4 
53,4 
43. 7 
PROSTATE 
ma. 
8.7 
20.5 
18.2 
19.0 
14.5 
24 .o 
29.0 
19.0 
18.0 
17.0 
38.0 
30.4 
46.6 
172.0 
102.0 
301.7 
251.3 
288.7 
109.0 
284.0 
273.0 
234.0 
323.7 
271.0 
320.1 
137 .6 
129.7 
300.0 
187 .o 
124.0 
107 .1 
224.5 
204.5 
82.8 
7-1.7 
2os.o 
224.6 
202.9 
80.0 
83.5 
CO".i'.P:cR' S GLAll'DS 
R 
21.0 
16.5 
17 .o 
19.0 
11.0 
10.0 
12.8 
9.7 
11.5 
23.0 
139.8 
132.0 
140.5 
53.5 
136.0 
117 .3 
92.2 
119.7 
165.6 
159.8 
78.0 
60.0 
118.) 
63.5 
59.6 
54 .c 
91.) 
74.9 
50.) 
47 .o 
81.8 
103.0 
171.4 
89.0 
78.1 
mg. 
L 
22.0 
18.0 
20.0 
19.5 
19.0 
10.0 
11 .7 
11.) 
13.5 
13.5 
136.6 
137 .5 
133.0 
66.7 
135.0 
120.3 
97.6 
121.) 
158 .5 
157 .5 
82.6 
57.0 
124.6 
67.7 
62.0 
65.5 
90.9 
74.8 
47 .1 
51.2 
81.0 
96.o 
166.0 
94.4 
75.1 
SPERriA'.I'OZOA 
TESTIS EPIDIDY!4IS URINE 
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APPENDIX 24 
!,. stuartii Testis 
Males of estimated ages ranging 
from 5 to 22 months 
* Animals illustrated in text 
ESTIMATED ANIMAL LEYDIG CELLS SE!llENIFEROUS TUBULES BERTOLI GERMINAL EPITHELIUM 
AGE NUMBER CYTOPLASM DIMIJETER (u) CLOSED OPEN LU!IJEN CELLS SPERMATOGONIA SPERMATOCYTES SPERMATIDS SPERMATOZOA 
VACUOLATED (mean of 
(months) 5 tubules) 
5 *139 
-
140 + - - + + - - -
140 
-
130 + - - + + - - -
144 
-
120 + - - + + - - -
145 
-
130 + - - + + - - -
149 
-
140 + - - + + - - -
7 72 + 250 - + emwty + + + - -
73 + 310 - + + + + - -
76 + 310 - + " + + + - -
* 77 + 310 - + " + + + - -78 + 330 - + " + + + - -
9 151 + 400 - + sperm~tozoa + - + + + 
157 + 360 - + + - + + + 
*158 + 430 - + " + - + + + 161 + 400 - + " + - + + + 162 + 420 - + " + - + + + 
10 79 + 380 - + " + - - + + 81 + 360 - + " + - - + + 89 + 340 - + " + - - + + 
* 90 + 360 - + " + - - + + 93 + 400 - + " + - - + + 
11 94 - 180 + - - + - - - -
* 96 - 180 + + emRty + - - - -98 - 180 + + + - - - -101 
-
180 + + II + - - - -107 
-
170 + + " + - - - -
13 * 63 
-
not measured + - - + - - - -65 + " " - + cell debris + - - - -109 
- " " + + " " + - - - -117 
- " " + - - + - - - -118 
- " " + - - + - - - -
16 61 
- " " - + cell debris + - - - -64 + " " - + " " + - - - -
• 97 + " " + + " " + - - - -123 
- " " + + 1 fluid, + - - - -
cell debris 
124 
- " " + + 1 fluid, + - - - -
cell debris 
22 21 
- " " - + fluid - - - - -24 + " " - + empty + - - - -
* 26 
- " " - + -i; fluid, - - - - -
cell debris 
28 
- " " - + fluid + - - - -42 
- " " + + empty + - - - -
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!· stuartii sternal skin 
Males of estimated ages ranging 
from 5 to 22 months 
* Animals illustrated in text 
EXTERNAL APPEARANCE OF STERNAL SKIN I HISTOLOGICAL APPEARANCE OF STERNAL SKIN 
ESTIMATED 
I 
ANIMAL 
AGE NtlMl!ER Hair Hair Hair or skin SEBACEOUS GLANDS SWEAT GLANDS 
(months) thick sparse discoloured Mitoses Secretion Mitoses Secretion in lumen Cytoplasmic processes 
139 + - - - - - -
140 + - - + + - + + 
144 + 
- - - - - - -
• 14~ + 
- - - + - + + 
149 + 
7 I 72 + - + I - + I - + + 73 + - + + + + 
76 
77 + 
- + - + 
78 + - - - - + 
151 + 
-
- • + + + + 
* 157 
-
+ ++ + ++ + ++ ++ 
158 
- + ++ + ++ - ++ ++ 
161 + 
- + + H - ++ ++ 
I 
162 + 
- + + + + + + 
10 I 79 
- + ++ - + - + + 
81 
- + + - ++ - • + 
89 
- + ++ - + - + + 
90 
- + + - + - + + 
93 
- + ++ 
11 I 94 
96 
98 
-
+ + 
101 
- + + I - + I - + + 
107 
- + 
13 I 63 - + + - + - + + 
65 
- + ++ - + - + + 
109 
- + + - + - + + 
117 
- + + - + + + 
118 
- + + - + - + + 
16 I * 61 - + - - + - + 
64 
- + + - + - + + 
97 
I 
123 
I 
+ 
- - L - + 124 + - - - + I - + 
22 21 + 
24 
26 I + - + 
28 
42 
-
. + 

